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Abstract

This study aimed at assessing the biogas produgim®ential from municipal organic wastes and cosi@n of biogas to
electric energy for Dhaka, Bangladesh. The generatif solid waste and demand for energy is increasimultaneously in
Dhaka city due to the rapid growth of populationdaindustrialization. As a source of renewable egenging of municipal
organic waste should be encouraged to save theamiaent from harmful GHG as well as to minimize ¢mergy deficiency.
Among the various biogas production technologiemeaobic digestion is one of the promising and emmental friendly
technology for treating organic waste. In Dhakaycthere are huge potential to produce biogas frammicipal waste because
the volume of solid waste of this city is 4000-5@@@day with composition of % percentage organaste. Bio-waste (food
waste) was used as feedstock for anaerobic digegtiocess. Two inoculums-sewage sludge and digesteze silage were
used with organic waste. About 0.57/kgopy of biogas and 0.22 Hkgopw Mmethane was produce from the anaerobic digestion
(AD) of a mixture of bio waste and digested maitzgys. Consequently, 0.094fkgopy of biogas and 0.043 H#kgopw methane
was generated from the fermentation of bio wastk séwage sludge. Biogas-to-electricity potentiasvound to be 83.66 MW
based on the lower value of 0.094/kgopy Volume biogas produced, which accounts for aba8#3of the present demand of

Dhaka city.
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1. INTRODUCTION

Dhaka, the capital city of Bangladesh, is one & fl©
biggest Megacities in the world with a populatidnld.5
million in 2011 [1].Waste generation is observed to
increase considerably due to rapid population dgnoimt
Dhaka city. The daily estimated waste generatiobludka
cityis 4000-5000 ton [2, 3]Jof which the organic fon is
about 3/4 percent [4]. However, from the surveyorepf
Japan International Cooperation Agency (JICA), dady
average collection of waste is only 2244 ton [FjeTest of
uncollected wastes are being dumped on open spaces
besides the street. The organic fraction of muaicgwolid
waste is digested through anaerobic digestion, hwhic

results in the release harmful Greenhouse gas (GHG)

methane [6] in the environment.Several waste-taggne
generation technologies such as incineration, landhd
anaerobic digestion do exist. Nonetheless, anagrobi
digestion technology is the most promising envirenm
friendly for treating solid waste among these t@thgies
[7]. In Dhaka, an incineration plant is being pladnwith
the ultimate goal ofminimize the municipal wastdwnoe
and to meet the growing demand for energy|[8].

According to Singhal, Y. et al., 2012[9], municifabanic
waste in developing countries is carbohydrate viaste,
which has been intensively used for biogas prodadiiue
to the composition of municipal solid waste, theergly
conversion technology must be selected very cdyefiile
composition of organic waste from municipal solidsie

depends on number of factors including geographical
location, culture, food habits, seasons and livstendard
[10]. If the waste contains high amount of moisture
burning process will not be much efficient for ener
generation. Alam et al [11] reported that the most
content of solid waste in Dhaka varies from 50-68#6l
contains high amount of carbohydrate. This implieat
biogas production from solid organic waste through
anaerobic digestion would be a promising green ggner
source for Dhaka.This study aims to provide the
information about the biogas production potentiahf the
anaerobic digestion (AD) of organic waste in Dhaka
addition to providing information on the electncit
generation potential from biogas.

2. LITERATURE REVIEW

Alastair J. Ward et al. [12] found that the methaield
from the co-digestion of municipal organic wasted an
digested sludge is 0.29%kg as the methane yield value
depends not onlyon the sorting method, but alsahen
location from which thematerial was sourced andtitme
of year of collection.Xiguang Chen et al. [13] sthithat
co-digestion of municipal organic waste and sevwsigege
or digested sludge can enhance the methane producti
Wakadikar et al. [14] stated that cumulative meéhé@DH,)
production from cellulose, food and vegetable wasted
municipal solid wastes varied from 0.23-1.51, 00292,
0.14-0.55 and 0.07-0.21 L/kg volatile solids.Acangdto
T. Bond et al. [15] biogas production from sewaly@ige
varies from 0.35-0.5 #Kgopu. But Co-digestion of
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sewage sludge’'s with MSW can improve the biogas
production varies between 0.4 and 0.8Kgopustated by
A.J. Ward et al.[16] and P. Sosnowski et al [17}idason

et al. [18] stated that biogas production from oiga
fraction of municipal solid waste varies from ttenge of
0.4t00.6 fﬁkgODM.

3. MATERIALSAND METHOD

M aterials

To assessing the biogas production potential oficipal
organic wastes, laboratory test was conducted at th
University of Applied Science, Cologne, Germanyoéo
wastes collected from households with similar fbadit in
Cologne were used as input material for the feratent
process. Approximately three-kilogram organicfoodste
mainly the bio waste was collected for a periodoog
week for the experiment. All collected waste waalgred

for dry matter (DM) and organic dry matter (ODMYid?

to batch fermentation, the components of bio wastee
crushed using an electrical blender. Approximat&d) ml

of water was added during blending to produce a
homogenous paste of the test sample. This is very
important since bio waste characterizes by an
inhomogeneous material composition [19]. The blende
mixture was afterwards stored in the refrigeratdr a
temperature -4C. The quantity of test sample added to
measured volume of inoculum used for each batch
fermentation process was computed using formula (1)
below according to VDI 4630 [20] so as to prevems t
inhibition of biogas production due to add too macHess
substrate in the inoculum.

ODMsubstrateloDMseedingsludgéos ........................ (1)

Calculated bio waste quantity for thé' 12" and &
fermentation process were 7 g, 300 g and 100 ¢
respectively and the computed volumes inoculum \28fe

g, 2700 g and 2700 g respectively. There weretal five
reactors in which three reactors were filled withe t
mixture of inoculum and bio waste while the othenot
reactors were filled with the inoculum only.

Two inoculums namely, sewage sludge and digestedema
silage were used for the batch fermentation process
Sewage sludge was collected from a local wastewater
treatment plant located in Aggerverband, North Rhei
Westphalia while the digested maize silagewas ciate
from a biogas plant located in Porz, Cologne. Both
inoculums were assessed to determine the preseince o
microorganisms needed for the AD process. The inots!
were transported to the Biogas laboratory and dtorean
oven for seven days at 3B [20]to allow the
microorganisms present some time to decompose
organic materials presents in the inoculum.The ratooy
study consisted of three batch tests procedures for
assessing the biogas production potential. Eaclthbat
anaerobic digestion tests was performed under rhdsop
condition at 38C.

the

Table-1 shows the brief information about the expental
arrangement. To facilitate the evaluation of biogaml
methane yield from bio wastes the first experimeais
performed using a 0.5 L reactor while the secordithird
tests were performed using 3L reactors. Becausis it
necessary to determine the right quantity of sabstthat
inhibition of biogas production can occur due t@ess or
less feeding in to the reactor. The® 12" and
3“%ermentation tests were operated for 13 days, 38 da
and 15 days respectively.

Table 1: Experiments arrangement.

Batch 1 Batch 2 Batch 3
Bio waste + Bio waste + Bio waste + sewage
sewage sludge digested maize sludge (with 3.0 L
(with 0.5 L silage(with 3.0 L reactor)
reactor) reactor)
Amount of bio Amount of bio Amount of bio waste
waste = 7.0g, waste = 297 g, =101.7 g, 101.5g and
7.43gand 7.6 g| 300g and 300.50g| 101.6g
Amount of Amount of Amount of sewage
sewage sludge 5 digested maize sludge = 2700 g,
225.29, 225.21 silage= 2647 g, 2703g and 2703 g
and 225.29 2736.7g and 2647
Operating Operating duration| Operating duration =
duration = 13 =16 days 15 days
days

Analytical Methods

According to VDI 4630 (2006) [20], Batch type
fermentation process is a process where biodegiedab
materials are fed once into a bioreactor under rabée
condition. This allows for evaluating fermentatiability
and biogas yield of fed-in substrate. From the Hatest
conducted the author obtained information regarding

e The potential biogas yield from the mixture of
materials used

* Quantitative assessment of the speed of anaerobic
degradation of material

Dry matter (DM%), organic dry matter (ODM) and pH
were determined as suggested by the VDI 4630 (2006)
while FOS/TAC was determined according to Lossid an
Pltz, 2008 [21]. The volume and composition of b®g
produced were measured and recorded on a daily.basi

Applying the procedure suggested by VDI 4630 [30),g

of sample was placed in a crucible for dry matter
measuring. This was done in triplicate. Then three
crucibles were placed inside an oven for 24 hours a
105°C.Dried samples contained in crucibles were placed
a glass bowl (Exsikkator) for 30 minutes before wesght
loss from each crucible was measured.

The empirical formula for measuring DM contengigen
by:

DM(%)=/{mc-m,)/(my-m,) /f
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Where, DM — Total solids
m;— mass of empty crucible
m,— mass of crucible and fresh san
m«— mass of crucible and dry sam
f — conversion factor, f = 100 for DI[%] and f =
1000 for DM[g/kq]

Measurement of the organidry matter (ODM) wa
intended for thedetermination of weight loss oritign of
the DM. Organic dry matter (ODM) was measured u
the first masses of the samples that were dridd%°C as
input materials. These were subjected to a temurer&5C
°C wuntil a constant a constant weight was reached. tio
organic substances which escape during drying &t°@
are not registered by this method and will needbé&
determined separately. According to VDI 46:20], the
measurement procedure is below:

» Dry samples from DMleterminatiorwere used for

this purpose

e Testsamples were burn in the furnace f-4 hours
at 55C°C.

e Heatireated specimens were placed in a glass
(Exsikkator) for 2530 minutes at the rool
temperature prior to determination of wht loss.

The measured value of ODM was calculated by apg!
the following formula:

Where, ODM[/%DM]- Organic dry matter based on [
m— weight of empty crucible
my— weight of crucible and DM
m«— weight of crucible and ash

FOS/TAC analysis was done in order to determine
guotient of the volatile acid concentration and thdfer
capacity of the inoculums used. Microorganism
inoculum degrades the organic fraction of samplacé
FOS/TAC value is used tanonitor the fermentatio
process in biogas reactors. TheFOS/TAC value shoot
be less than 0.45; otherwise the bacteria woulc
overloaded. On the other hand when FOS/TAC valt
below 0.25, the bacteria are said to be 'hungnyarte to
monitor the fermentation process FOS/TAC valuessd
as guide value.

FOS/TAC = (Value B*1.660.15)*500/(Value A*250

Experiment set-up

According to German Standard VDI 4630 (201

All equipment to be deployed for fermentation tsisbuld
be completely gastight. Glass materials are predeas
they fulfill this criterion so that biogas contaeith the
environment is avoided. For the first test procedur.5L
glass bottles with rlier septa were used for prevent
leakage of biogas. All five reactors three of wt
contained the mixture of test sample and inoculgmvell
as the two blank reactors containing only the ihameu

were incubated att@mperaturcof 38°C. Manual mixing of
reactor contents was dooece a day. Measurement of ¢
volume and composition was done maly using a digital
gas analyzer Geotechnical Instruments Ltd.,, C
94)(Figure 1).

For thesecond and third batch fermentatitests, five 3L
capacity reactors were used threethese contained the
mixture of test sample and inoculuwhile the other two
reactors were filled with the inoculum only to seras
controls. A digital analyzer was connected with tee-
storage jar. Aluminunfoil bags were used for collectit
the biogas produced prior to measuring its compos
(Figure 2).

After setting the whole system it was ensured it
system is lealree, especially at the hose connections.
filled reactors were incubated in water bath under
mesophilic conditions at °C. A heater fitted in the water
bath was used to provide a constant temperatuiagdtire
fermentation process. The water level of the lwas kept
higher than thelevel of materialscontained in the
fermentation tubesAn electric rotor required fomixing
reactor contents was provic in the set-up. This was
effectively used to regularly mix reactor conterits
prevent scum and inactive layer formati

Biogas production

Volume of biogas produced was mead daily by water
displacement method. The volume in grams of bi
produced was assuméal be equal to the amount water
displacement from a 0.5L conical flask provided tive
laboratory set-up.

In the case of batch fermentation using the 3L toga
measurement of daily gas volume produced were
directly from the digital analyzer.

Dry gas volume was measured by subtracting the n
vapor content in biogas produced from the crudemel of
biogas by using the following equation with VDI 4%
2006 guideline [20]:

Vo' = V. f0P) TI00.Tof v (5)

Where,V," volume of the dry gas in the normal state
mly

Vvolume of the dry gas in the normal state, il
Ppressure of the gas phase at the time of readirtR:

Figure 1: Batch test with 0.5L reactt
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pwvapor pressure ofthe water as a function of tl
temperature of the ambient space, in hPa
To normal temperaturd,= 273 K
Po normal pressurgy,= 1013 hPa
T Temperature of the fermentation gas, |

Figure 2: Batch test with 3L reactor.

4. RESULT AND DISCUSSION

The value of DM, ODM and FOS/TAC of organic wa
and inoculum shown in Table @ere calculated usir
equation (2), (3) and (4)rhe pH value was measured

using a pH meter.

Table 2: DM, ODM, FOS/TAC and pH content of orga

waste, digested sludge and digested maizee.

DM ODM | FOS/| pH value | pH value
(%) (%DM | TAC (before (at the end
) of
digestion)
Bio 20.5 19.80 _ _ 7.5
waste 3
Sewage 2.40 1.38 0.25 7.7 7.3
sludge
Digested 7.61 5.20 0.3 8.1 7.6
maize
silage

Biogas from bio waste and sewage sludge with 0.5 liter
reactor (Test 1)
The anaerobic fermentation of bio waste using se\
sludge as inoculum produced the following cumuka
curves for biogas and methaa® shown in figure.
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Figure 3: Cumulative biogas anahethane productio
(L/kgopm) from bio waste after 13 days (substrate:
waste; inoculum: sewage sludg

The average value of biogas was foun+29.32 L/kgpw
and for methane was #83.2 L/kgypy (refers to mean
value and standard deviation; te-4).From the graph it
can be seethat the quantity of biogas oduced from the
bio waste. Tie highest volume of biogas prodd after a
fermentation period of 13 days was at 92 L/kghpu With
a maximummethane conte of about 43 L/kgpy. Which
represents about 46.74% of the total amount of ds
obtained.

Anaerobic digestion of bio waste with sege sludge
indicated low volume.Bio waste contains a group
carbohydrates with different materials, such agcht;
cellulose and hemicellulose ¢ their chemical composition
is not wuniform for anaerobic metabolism22].
Tchobanoglous, 2002 []9Braber, K., 1995 [3] stated
that bio waste is a heterogeneous composition gdiroc
materials that are either, rapidly or slov
biodegradable.AccordingotLou, X.F. et al. (2012)4],
carbolydrate rich waste haa a | biogas production
ranging from 0.33 -0.42 n® /kgopy. However, from the
test resultshe highest volume of biogas wrecorded to be
0.094n7/kgopy. Besides the composition of the bio we
usd, the low production of biogas can be attributethe
presence of heavy metals and types of microorga
present inthe sludge. Production of biogas from sew
sludge is not very promising, becausethe presence of
heavy metals such as zinc, lead, copper, nickelfetmd
in sewage sludge [23hat can negatively influence biog
production. Besidethese heavy metals, sewage sludge
contains inorganic compour, which may contribute to
low gas production.

Furthermore, the difference in the rate of meth
production may be attributed to the availabilityrefdily
degradald substances like carbohydraThe amount of
substrate is also an important factor. The smathar of
substrate that was used in T1 and Test 3, which were
calculated using formula 1 above according to VBB@
(2006) [20] makestiimpossible to add more substrate
increase the biogas producticOverloading of the reactor
with the test substratean lead to an inhibition of gi
production and théreakdownof the fermentation process
[26].

In order b produce high amount of biogthere is a need
for microorganismto acces the substrate. Because the
substrates seevas food for the microorganism, the lacl

it will reduce biogas mduction.Due to the lower ODM
content of sludge (Table 2), less amount of sutestnaas
used in thebatch test withsewage sludge. The rate of
biogas production also depends on the carbon cbofe
the inoculum and input substrate, which are notagh
degraded or converted to biogas through anae
digestion [2T. This could also be a reason for low bio
production. Yadvika et al., 20 [28] stated that high
amount of volatile fatty acid and acetic acid preed by
microbes and ammonia can ¢ inhibit the biogas
production.

Volume: 03 Issue; 01 | Jan-2014, Available @ http://www.ijret.org 456



IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

Biogas from bio waste and digested maize silagewith 3

liter reactor (Test 2)

In the second experiment, 3L capacity reactors weesl

to determine the biogas yield from the anaerobjestion

of test sample using digested maize silage as soofc
inoculum. The average value of biogas and methane
produced was 568.657.16 L/kgypy and 217.8%37.6
L/kgopm respectively (table 4). The graphics from the
second experiment are represents below:
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Figure 4: Cumulative biogas and methane production
(L/kgopm) from bio waste after 16 days (inoculum:
digested maize silage).

The above curve shown in figure 4 describes the
cumulative biogas and methane produced from the
anaerobic fermentation bio waste with digested eaiz
silage as inoculum. The graph represents the dyaoti
biogas produced, with a maximum cumulative produncti

of about 569 L/kgpy recorded while the square curve is
representative of the cumulative volume of methane
produced. A maximum cumulative methane volume & 21
L/kgopm Was observed which represents about 38.31% of
the total dry biogas obtained (table 3).

Results from the third test with 3L reactor alsdidated
that anaerobic digestion of bio waste with sewdgdge
produced low volume of biogas and methane (Figyre 4
similar to that obtained for Test 1. This result ¢te linked
with the above discussion, which focused onthe
composition of bio-waste and sewage sludge. So the
reasons of low biogas production from the co-digesof
bio-waste and sludge can be attributed to the viatig
factors: 1) fast degradable substrate 2) presehteavy
metals in sewage sludge 3) types of microorganisiine
sludge and their microbial degradation capabilibgd at)
lower ODM content of sludge.

Biogas production from bio waste and sewage sludge

with 3 liter reactor (Test 3)

The third experiment involved the use of 3L capacit
reactor for the anaerobic fermentation of bio-wasising
sewage sludge as a source of microorganisms. Térage
biogas yield and methane was found to bet1®44
L/kgopmw and 31.3210.25 L/kgpy respectively (table 4).
The graphics represented by figureSbelow were péthi
for the third test.
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Figure 5: Cumulative biogas and methane vyield (Ldkg)
after 15 days (substrate: bio waste; inoculum: gewa
sludge).

Figure 5 illustrates the cumulative biogas and wue¢h
production from the AD of bio-waste and sewage gtud
inoculum. The curve for biogas shows the quantity o
biogas produce having a maximum cumulative producti

of about 94 L/kgpw while the maximum cumulative
volume of methane produced was observed to be about
31.6 L/kgpm. Methane content represents about 33.62% of
the total dry biogas obtained.

In the second test, the fermentation of bio-waste
withdigested maize silage produced higher volumés o
biogas and methane compared with the volumes peaduc
from the AD of substrate with sewage sludge as shimw
Table 3. Maize silage has high capacity for biogas
production and can produce about 40% methane
[22].Yamulki, 2005 [29] reported an increased prichn

of biogas and methane resulting from the high diagran
ability of microorganism found in the digested neaiz
silage.

About 0.57 L/kgpyw Biogas and 0.22 L/kgy methane
was obtained from this experiment, which is muabphbi
than the results obtained with sewage sludge. Gdisbe
due to the high content of ODM content of digestealze
silage compared to that of sewage sludge as shown i
Table 2. Ideally, high volatile solid content praduhigh
yield of biogas and methane due to the presencacoé
nutrients [30]. R. Omar et al. [30] reported low tate
contents are low in digested maize silage.Theisgmee
enhances microbial growth positively. El-Mashad aét
[31] investigated that bio waste and digested mailege
both contained well-balanced nutrients for anaerobi
microorganisms. Considering the amount of substrsee
can see that for Test 2 higher amount of substvateused
compared to the other two tests i.e. test with geveudge
inoculum. The higher amount of substrate increathed
amount of organic matter available for biodegrautati

The pH value was also in the optimal range for T&st
According to Doerr et al. [32] Biogas productioropesses
work best at neutral pH values or slightly aboveitrad
(between 7.0 and 8.5). We found that thepH value of
digested maize silage used was slightly alkalin@katut
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8.1 whereas sewage sludge had a pH value of GBowxgn
in Table 2.

Table 3: Cumulative biogas and methane yield from three
different tests.

Test Cumulative | Cumulative Methane | Methane
biogas methane yield yield
yield yield (%) (m¥
(L/kgopm) (L/kgopm) Kgopm)
Test 1 92 43 46.74 0.043
Test 2 569 218 38.31] 0.22
Test 3 94 31.6 33.62 0.0316

4.1 Statistical analysis

Table 4 below shows the comparison of experimental
results, which was analyzed using Excel 2007. Eixdet
provides information on the cumulative specificdzas and
methane yield from the fermentation of bio-wastahwi
sewage sludge and digested maize silage for thffeeemt
testsperformed. Standard deviation (STDV) was tafed
based on the mean value of biogas and methane qaddu
in each experiment. The mean values were calculayed
taking the peak value of each reactor. These valere
acquired from the error bars, which shows the raofje
standard deviations.

Table 4: Mean value and standard deviation.

Number Mean Mean Standard Standard

of test (BG) (CHy dev. (BG) dev. (CHy)
Test 1 92.132 43 29.37 13.2
Test 2 568.65 217.85 57.17 376
Test 3 94 31.32 19.4 10.2%

Biogas producedfrom the digestion of bio-waste with
sewage sludge ranged between 63 gHgand 121.5
L/kgopw Whilemethane production varied between 30
L/kgopm and 56.2 L/kgpy. Higher volumes of biogas and
methane were observed for digested maize silage in
comparison to the volumes produced by sewage sludge
Biogas and methane produced from the fermentation o
bio-waste with digested maize silage ranged frorh.51
L/kgopw to 625.62 L/kgpyvfor biogas and 180.25 L/kgwu

to 255.45 L/kgpufor methane.

4.2 Calculation of total biogas production
potential from derived bio wastein Dhaka

Visvanathan, C. et al. reported that the dailydsolaste
generation in Dhaka city is 4364 tons (average of d
season and wet season) has been producing froemeditf
sources [33].The composition of solid waste in Dhaky
documented from the source [@ and[4] where organic
fraction of waste found about 75%. DEO, 2004
[34]reported that Solid waste in the study area hasra v
high organic content that varies from 70-85%.

Based on the above data the daily generation cdinicg
waste by fresh mass (FM) is follows:

4364 x 75% = 3273, tons/day
Total generated organic waste = 327 8&n/day

The percentage of bio waste varies between 66%68&#d
was reported by DCC, 2005 [2], the total amounbiaf
waste generated can be estimated as follows:

68% (bio-waste) of 32%g tons/day = 2226 tons/day bio
waste

The ODM result obtained from batch test was 20
(%DM).Though the dry matter percentage of bio waste
20%, the amount of solid organic waste becomes =
445torypy/day.

As mentioned earlier, laboratory scale experimewése
carried out in order to assess the biogas productio
potential of bio waste.

Note:

« Biogas is 50 riiton waste & electricity
generation rate is 2 kWhfof biogag6].

Daily biogas production potential with the refereraf [6]
= 445torypu/day x50nT/ toropw
= 22,250m°/day.

Results from laboratory experimentsusing digestetizen
silage reveals, maximum biogas and methane of diffut
L/kgODM (057 n’?/kgc,DM) and 218 L/ngM (022
m*/kgoom) respectively(see table 4). But the use of digkeste
maize silage for biogas production will not be muadst
effective due to its low generation in the citylitiaka.
Subsequently results from the fermentation of biaste
with sewage sludge indicateamaximum volume of tdoga
and methane of 94 L/kgy (0.094 nikgopy) and 43
L/kgopm (0.043 nilkgopw) respectively (see table 4).
Henceby multiplying amount of waste generated by th
maximum biogas yield the volume of biogas produced
from the fermentation of total bio waste with sewag
sludge the volume of biogas is computed as shovawbe

445,000 kg/dax0.094 nilkgopu= 41,830 m% day

4.3 Calculation of total electricity generation

potential from produced biogas

Outcomes from the lab experiments were used tallcdé
the energy generation potential. It is obvioud thiagas
production from the mixture of bio-waste and digest
maize silageis higher than the mixture of bio waabel
sewage sludge. However the use of digested mdiagesi
for biogas production in the case study area (Dhakaot
convenient, due to its low generation in the cighileit is
possible to source large amounts of digested maize
silagefrom the rural areas, thecost of transporiingo
Dhaka will be increased the overall cost of theeays On
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the other hand, the availability of large volumésewage
sludge in Dhaka makes it more accessible for ussoigas
production. Thus, it is much more logical to comsithe

use of sewage sludge despite the lower energy value
generated by sewage sludge.

According to lab test result, total electricity geation,
=41,83(x2= 83,660 kWh

=83.66 MWh

= 83.66 MW, which is 3.8% of the total electricdgmand
(83.66x 100)/2200.

Note: Daily average demand in Dhaka city (approxana
2200 MW [35]

CONCLUSION

This study was conducted to assess the biogas yield
potential from municipal organic solid wastes wiierated
separately with two different inoculums sewage gtudnd
digested maize silage. Discussions form the pregedi
result highlights the possibilities of deployinghwaste in
biogas production for energy recovery as a means of
promoting green energy from waste. Though the tesul
from the laboratory fermentation of bio waste wsgwage
sludge indicated lower volumes of methane and lsiotiee

use of sewage sludge as a source of inoculum fogali
generation cannot be overruled owing to its avditghin
comparison to the quantity of digested maize silage
available in Dhaka city. In general for an effeetiv
operation of a biogas plant the supply of inputssuie

and inoculum is paramount. While it is relativelgsgible

to manage solid waste in Dhaka, the management of
sewage sludge requires advanced planning so as to
facilitate the operation of biogas production. Tiesults
indicated that higher volume of 94 Likg, of biogas was
obtained from municipal organic waste and sewagdgs
mixture. Statistical analysis reveals that bothrses of
inoculum had significant effect on biogas and me¢hgas
production. The value of 94 L/kgy was considered for
calculating the biogas and electricity generatioteptial.

The overall assessed value of biogas was 41,83@aymn
and electricity from derived biogas was 83.66 MWick

is 3.8% of the daily demand in Dhaka city.
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