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Abstract - Rice husk is one of the agricultural waste from rice crop residue which has high potential to be processed
into biogas. The purpose of this research is to study the effect of solid state anaerobic digestion and liquid anaerobic
digestion on biogas production from rice husk waste. The anaerobic digestion laboratory scale used in this
experiment is operated in a batch system and at room temperature. This method is added with chemical and
biological pretreatment that was NaOH and microbial consortium. Total solid (TS) was varied from 5%, 7%, 9%,
11% which is L-AD and 17%, 19%, 21%, 23% are SS-AD. Biogas results were measured using the water displacement
method every two days to determine daily production. The results showed that with the addition of NaOH the total
volume of biogas obtained by L-AD method (TS 9%) and SS-AD (TS 23%) were 1254 ml and 1397 ml. Production of
biogas per unit of TS for L-AD method is 46,44 ml / grTS and for SS-AD is 20,246 ml / grts, while biogas production
per reactor volume unit for L-AD method is 6,26 ml / ml reactor and for SS-AD method is 4.64 ml / ml reactor. The
kinetics constant of biogas production with L-AD method obtained A, U, and A respectively were 50,53 ml / grTS,
1.23ml / grTS.day, 11,71 day, while for SS-AD method obtained A, U, and A respectively 21.07 ml / grTS, 0.6 ml /

grTS.day, 6.2 days.
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1. Introduction

Indonesia is an archipelagic country rich in natural
resources such as sea water resources, land resources,
forest resources, petroleum resources, natural gas
resources and so on. The management of natural
resources has been done in various ways and the results
of Indonesia is still not optimal in its development [1].
One of them is the management and development of
petroleum [2]. This is certainly a concern, because
Indonesia is still large in reliance on the use of fossil
fuels. Seen in the daily activities of Indonesian people
who can not be separated from the use of fuel, such as
cooking, transportation, lighting, and others. The
condition of petroleum reserves in Indonesia is only
about 3.6 billion barrels. The energy consumption will
continue to increase and will slow down in 2020, if
applied to stricter environmental standards. Primary
energy needs only grew by 11% according to the

Minister of Energy and Mineral Resources. Energy
demand for the industrial sector by 2025 is an increase
of about 55 percent of its total energy needs. In that
year, the industry will need 1553 million mmbtu of
natural gas and 53.71 million tons of coal.

As it is known that fuel is the type of fossil energy
with the highest price. The use of fossil fuels as an
energy source is a fuel that is not easily recycled and
requires a long process to produce the fuel [3]. Whereas
Indonesia has reserves of coal, natural gas, and new and
renewable energy which is potential to be used as a
substitute for BBM. Indonesia seeks to issue Law no.
5/2006 on the use of new and renewable energy. The
utilization of new and renewable energy sources
targeted by the government at 17% of national energy
barrage in 2025 is currently only 5%. This target is
raised to 25% along with developments in a new vision
called the 25/25 vision. This has an impact on the
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decrease of energy costs and the increase of national
energy security. The business is classified in energy
diversification and energy intensification.Energy
diversification is the exploration of new and renewable
energy sources so as to derive energy of varying types
such as solar [4], wind [5], water [6], and biomass.
Biomass is a source of renewable energy that becomes
the main contributor of energy that is about 10% of
total energy [7]. Biomass can be converted into various
forms of energy that can be used one of them biogas.
The development of biomass technology based on
biomass has increased rapidly, so it is necessary to
study the development of biomass production into
biogas at affordable cost and can be widely
commercialized [8].

Biogas is the final product gas of organic materials
fermented by microorganisms under anaerobic
conditions [9]. Many developed and developing
countries have developed biogas technology, even the
first anaerobic biogas generator was built in 1900 [10].
Biogas can be used as fuel for vehicles as well as for
power and heat generation. According to the Ministry of
Energy and Mineral Resources if the potential is
maximized, Indonesia will be able to save about 700
thousand tons of LPG or equivalent to 900 million liters
of kerosene.

The biogas composition comprises a mixture of
methane (CH4) between 55-70%, carbon dioxide (CO2)
between 25-50%, water (H20) between 1-5%, H2S
between 0-5%, nitrogen (N2) between 0-5 %, and
ammonia (NH3) between 0-0.05% [11]. The main
component of biogas is methane gas because it has a
high calorific value. The biogas production fermentation
process exists comprising four stages: (i) hydrolysis of
the polymer substrate into (i) monomer; (ii)
acidogenesis to convert monomers into volatile fatty
acids, carbon dioxide and hydrogen; (iii) acetogenesis to
produce acetate from intermediate metabolisis; and (iv)
methanogenesis to convert acetate and carbon dioxide
into methane [11, 12, 13, 14]. While in the two-stage
process for hydrolysis and methane gas formation is
done separately. Which, the difference of biogas
production process has an effect on the amount of
biogas produced later [15]. Wastewater research to
produce biogas has been done extensively with liquid
waste [16], agricultural waste, municipal waste, etc.

Indonesia is an agricultural country with abundant
rice production where each processing of 1 ton of rice
produces 240 kg of husk [17]. As a result, rice husk is
one of the major environmental disturbances due to
being a pile of solid waste where they are thrown away.
Nevertheless, rice husk can be used as a source of heat
energy in various human needs, high enough cellulose
levels can provide a uniform and stable combustion
[18]. According to [19], rice husk can be utilized to
waste for energy resources that is biogas.

Lignocellulosic plant fibers are contained in
biomass from agricultural and agro-industrial wastes.
Lignocellulose consists of heterogeneous hemicellulose,
highly crystalline cellulose, and lignin-based complex

aromatic polymers that protect the polysaccharide
microstructure. Lignocellulosic hydrolysis has been
identified as a step to increase biogas production from
lignocellulosic fiber-rich wastewater. Lignocellulosic
hydrolysis can be achieved by physical, chemical
pretreatment [20], thermochemistry [21], biology [15],
or a combination of raw material pretreatment [22]
which results in lignocellulosic degradation and thereby
improves overall methane yield.

2. Material and Methods
2.1 Material :

The materials used are rice husk, cow rumen,
microbial consortium (Decoprima), urea, NaOH, HC],
and water.

2.2 Methods:

The research method used to achieve the purpose
of this study by conducting laboratory experiments
conducted in the Laboratory of Chemical Waste
Processing Engineering, Faculty of Engineering
Diponegoro University. processing is done using
anaerobic digestion method at mesophilic state, ie at
ambient temperature (25-350C) by using feed intake
with batch system. This research includes three stages,
among others:

2.2.1 Preparation Stage

At this stage, the raw material of agricultural
waste is taken from the rice husks from the village
palm oil plantation located in Pandeglang Regency,
and the cow rumen coming from Penggaron Pengbin
House of Semarang and the purchase of microbial
consortium and NaOH as pretreatment for
lignocellulosic degradation of rice husk. Preparing
urea as micronutrient.

2.2.2 Pretreatment Stage
Pretreatment through 2 stages, namely:
a. Chemistry Pretreatment
Rice husk is soaked with NaOH as much as 3% gr /
gr TS then silenced for 24 hours.
b. Biology Pretreatment
Rice husk that has been through chemical
pretreatment for 24 hours then pH adjusted before
added microbial consortium, setting pH using HCI.
After neutral pH add microbial consortium 5% g / v.
2.2.3 Operation Stage

Pretreatment substrate is mixed with cow rumen
(for each variable) acting as a starter of methanogenic
microbes. Add urea as a micronutrient and add water
until the volume reaches 300 ml. The fermentation
process begins. Record the volume of gas formed every
two days. The volume of biogas is measured by passing
the gas to a water measuring cylinder by utilizing the
gas properties, ie pressing in all directions from the
digester (Boyle's Law). Thus, when the digester valve is
opened, the gas directly moves toward the measuring
cup to observe the volume difference.

2.2.4 Result Analysis Stage

Biogas volume data was analyzed in graph of the

relation of biogas volume to time. Graphical analysis

Journal of Vocational Studies on Applied Research, Vol.1(1), April 2019



Journal of Vocational Studies on Applied Research. Vol. 1(1)2019: 5-17, Budiyono, et. al.

and phenomena theory based on the effect of variables
on the results obtained in the graph of results.

Table 1. Variation of mixed composition of each digester

% TS NaOH Without Microbial Without
Tank 3% Consortium Microbial
7 9 11 17 19 21
(g/gTs) 5% g/v Consortium

1 v v v

2 v v v

3 v v v

4 v v v

5 v v v

6 v v v

7 v v v

8 v v v

9 v v v

10 v v v

11 v v v

12 v v v

13 v v v

14 v v v

15 v v v

16 v v v
K1 v v v
K2 v v v

3. Results was 111 ml on the 20th day.Pada gambar 2 dapat dilihat

Effect of% TS on raw material of rice husk waste on
Biogas Production by L-AD Method

In this study, the effect of the% TS ratio on biogas
production was observed with the 5%, 7%, 9% and
11% Solid (TS) variations. Biogas volume data are
presented as daily and cumulative biogas volumes for
60 days of L-AD trials, as shown in Figures 1 through 3.

Figure 1 shows the daily biogas volume in rice
husk with the addition of NaOH for the chaff variation
with TS 5%, 7%, 9% and 11%. In rice husks TS 5%
biodegradable fluctuating production tends to increase
until the 28th day. On the 30th day the fluctuating
biogas production tends to decrease until the 60th day.
In rice husk TS 7% biogas production increased high
starting on the 28th day. However, starting on the 30th
day of biogas production fluctuates but tends to decline
until day-to-60. In rice husk TS 9% biogas production
increased voluntarily until the 28th day. On the 30th
day biogas production fluctuates but tends to decline
until day-to-60. In rice husk TS 11% biogas production
increased until the 20th day, then biogas production
again fluctuate but tends to decline until day-to-60. The
highest daily biogas production in TS 11% rice husk

perbandingan jumlah produksi biogas dari sekam padi
dengan penambahan enzym dan NaOH dengan
perbedaan %TS. Produksi biogas pada sekam padi
dengan TS 5% memiliki hasil yang paling tinggi. Total
volume biogas pada 5%, 7%, 9% dan 11% berturut-
turut untuk sekam padi tersebut adalah 1274 ml, 1271
ml, 1254 ml dan 1199 ml.

Figure 3 shows the cumulative biogas volume of
each TS unit in rice husk with the addition of NaOH. In
TS 5% rice husk, the total yield of biogas is 84.93 ml /
grts. In rice husks TS 7% yield cumulative biogas of
60.52 ml / grTS. In rice husk TS 9% yield cumulative
biogas of 46.44ml / grTS, and on rice husk TS 11% yield
cumulative biogas up to 60th day, that is equal to 36.33
ml / grTS

The conclusion of the above observations is that
the total solid variation in the L-AD method has an
effect on the biogas production. The highest biogas yield
of 84.93 ml / grts was obtained at 5% TS with the
addition of NaOH. The following is in accordance with
previous research [23] that a watery slurry will produce
higher and faster methane levels when compared to
slurry is more viscous.
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Figure 1. Effect of% TS on Biogas Production by Addition NaOH Method of L-AD on Daily Biogas Volume (ml) vs.
Time
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Figure 2. Effect of% TS on Biogas Production by Addition NaOH Method of L-AD on Cumulative Biogas Volume (ml)
vs. Time
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Figure 3. Effect of% TS on Biogas Production by Addition NaOH Method of L-AD on Cumulative Biogas Volume / TS
(ml/grTS) vs Waktu
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23% of Total Solid (TS) variations. Biogas volume data
are presented as daily and cumulative biogas volumes
Effect of% TS on raw material of rice husk waste on  for 60 days of SS-AD experiments, as shown in Figures 4
Biogas Production by SS-AD Methode through 6.
In this study, the effect of% TS on biogas
production was observed with 17%, 19%, 21% and

==¢==T5 1=Dengan NaOH; TS 17% ==#==T6 1=Dengan NaOH; TS 19%

==fe=T7 1=Dengan NaOH; TS 21% ===T8 1=Dengan NaOH; TS 23%
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Figure 4. Effect of% TS on Biogas Production by Addition NaOH Method of SS-AD on Daily Biogas Volume (ml) vs.
Time
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Figure 5. Effect of % TS on Biogas Production by Addition NaOH Method of SS-AD on Cumulative Biogas Volume
(ml) vs. Time
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Figure 6. Effect of% TS on Biogas Production by Addition NaOH Method of SS-AD on Cumulative Biogas Volume / TS
(ml/grTS) vs Waktu

Figure 4 shows the daily biogas volume in rice
husk with the addition of NaOH for chaff variation with
TS 17%, 19%, 21% and 23%. In rice husk TS 17%
biogas production fluctuate tends to increase until day
32. On the 34th day of fluctuating biogas production
tends to decrease until day 60. In rice husk TS 19%
biogas production increased high starting on the 22nd
day. However, the 24th day of biogas production
fluctuates but tends to decline until the 60th day. In rice
husk TS 21% biogas production increased volatile until
the 20th day. On the 22nd day biogas production
fluctuates but tends to decline until day-to-60. In rice
husk TS 23% biogas production increased until the 20th
day, then biogas production again fluctuate but tends to
decline until day-to-60. The highest daily biogas
production on TS 23% rice husk was 113 ml on the 20th
day.

Figure 5 shows the ratio of the amount of biogas
production from rice husks with the addition of
enzymes and the addition of NaOH with a difference
of% TS. Biogas production in rice husk with TS 23% has

the highest yield. The total volume of biogas at 17%,
19%, 21% and 23% respectively for the rice husks were
1129 ml, 945 ml, 1327 ml and 1397 ml.

Figure 6 shows the cumulative biogas volume of
each TS unit in rice husk with the addition of NaOH. In
rice husk TS 17%, the total yield of biogas is 22.14 ml /
grts. In rice husk TS 19% yield cumulative biogas of
16.58 ml / grTS. In rice husk TS 21% yield of cumulative
biogas of 21.06 ml / grTS, and on rice husk TS 23%
yield cumulative biogas up to 60th day, that is equal to
20,246 ml / grTS.

The conclusion of the above observation is that the
total solid variation in the SS-AD method has an effect
on the biogas production. The highest biogas yield of
22.14 ml / grts was obtained at 17% TS with the
addition of NaOH. This happens because the TS content
is too high cause the production of organic acids in the
early stages of digestion faster than the speed of organic
acid consumption by methanogen bacteria. This causes
the activity of methanogen bacteria inhibited and
reduce biogas production [24].

| ==#=TS 9% dengan NaOH TS 23% dengan NaOH |

=
N
=]

—
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‘\;ﬁf

Biogas Daily Volume (ml)

30 40 50 60 70
Time (Day)

Figure 7. Daily Biogas Volume Comparison between TS 9% (L-AD) and TS 23% (SS-AD) with Addition of

NaOH
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Figure 8. Cumulative Biogas Volume Comparison between TS 9% (L-AD) and TS 23% (SS-AD) with Addition

of NaOH
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Figure 9. Cumulative Biogas Volume / TS (ml/grTS) Comparison between TS 9% (L-AD) and TS 23% (SS-AD)

with Addition of NaOH
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Figure 10. Cumulative Biogas Volume / Reactor Volume (ml/grReactor) Comparison between TS 9% (L-AD)

and TS 23% (SS-AD) with Addition of NaOH

Comparison of Biogas Production by SS-AD and L-
AD method from rice husk waste

In this study, the comparison of L-AD and SS-AD
method to biogas production was observed with 9%
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Solid (TS) variation for L-AD and 23% for SS-AD where
each variable was done addition NaOH and without
addition NaOH. Biogas volume data are presented as
daily and cumulative biogas volumes for 60 days of L-
AD and SS-AD trials, as shown in figures 7 to 14.

Figure 7 shows the daily biogas volume in rice
husk with the addition of NaOH for chaff variation with
TS 9% and 23%. In rice husks TS 9% biodegradable
fluctuating production tends to increase until the 28th
day. On the 30th day the fluctuating biogas production
tends to decrease until the 60th day. In rice husk TS
23% biogas production increased high starting on the
20th day. However, starting from the 22nd day of biogas
production fluctuates but tends to decline until day-to-
60. The highest daily biogas production on TS 23% rice
husk was 113 ml on the 20th day.

In Figure 8 we can see the ratio of the amount of
biogas production from the rice husk with the addition
of enzyme and the addition of NaOH with the difference
of% TS. Biogas production in rice husk with TS 23% has
higher yield. The total volume of biogas at 9% and 23%
respectively for rice husk was 1254 ml and 1397 ml.

Figure 9 shows the cumulative biogas volume of
each TS unit in rice husk with the addition of NaOH. In
TS 9% rice husk, the total yield of biogas is 46.44 ml /
grts and in rice husk TS 23% cumulative yield of biogas
up to 60th day, ie 20.2246 ml / grTS.

Figure 10 shows the cumulative biogas volume of
each reactor volume unit in rice husk with the addition
of NaOH. In TS 9% rice husk, the total yield of biogas is
4.64 ml / ml Reactor and on rice husk TS 23%
cumulative yield of biogas up to 60th day, ie 6.26 ml /
ml Reactor.

Figure 11 shows the daily biogas volume in rice
husk without the addition of NaOH for chaff variation
with TS 9% and 23%. In rice husk TS 9% biogas
production fluctuate tends to increase until day 48. On
the 50th day the fluctuating biogas production tends to
decrease until the 60th day. In rice husk TS 23% biogas
production increased high starting day 8. However,
starting on the 10th day of fluctuating biogas
production tends to decline until day-to-60. The highest
daily biogas production on rice husk TS 23% was 62 ml
on day 8.

In Figure 12 we can see the ratio of the amount of
biogas production from the rice husk with the addition
of enzyme and without the addition of NaOH with a
difference of% TS. Biogas production in rice husk with
TS 9% has higher yield. The total volume of biogas at
9% and 23% respectively for the rice husk was 939 ml
and 900 ml.

Figure 13 shows the cumulative biogas yield of
each TS unit on rice husk with the addition of NaOH. In
rice husk TS 9%, the total yield of biogas is 34,78 ml /
grTS and on rice husk TS 23% yield of cumulative
biogas up to day-60, that is equal to 13,043 ml / grTS.

Figure 14 shows the cumulative biogas volume of
each reactor volume unit in rice husk without the
addition of NaOH. In TS 9% rice husk, the total yield of
biogas is 3.478 ml / ml Reactor and on rice husk TS
23% cumulative yield of biogas up to 60th day, that is
4.033 ml / ml Reactor. It can be concluded from the
above observation that the highest biogas yield
produced by L-AD method is 46.44 ml / grts obtained at
TS 9% with the addition of NaOH.

==fe="TS 9% Tanpa NaOH

TS 23% Tanpa NaOH

Biogas Daily Volume (ml)

Time (Day)

40 50 60

Figure 11. Daily Biogas Volume Comparison between TS 9% (L-AD) and TS 23% (SS-AD) Without Addition of
NaOH
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Figure 12. Cumulative Biogas Volume Comparison between TS 9% (L-AD) and TS 23% (SS-AD) Without
Addition of NaOH
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Figure 13. Cumulative Biogas Volume / TS (ml/grTS) Comparison between TS 9% (L-AD) and TS 23% (SS-AD)
without Addition of NaOH
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Figure 14. Cumulative Biogas Volume / Reactor Volume (ml/grReactor) Comparison between TS 9% (L-AD) and TS
23% (SS-AD) without Addition of NaOH

This is because, according to [25], the higher TS content = more advantageous because the cumulative biogas yield
has a minimal effect on TS efficiency and decrease in  per TS will be higher if the amount little solids. If the TS
biogas production so in this study the L-AD situation is  content of TS 9% and TS content of 23% is higher then
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the higher biogas yield on TS content of 9%, because the
TS content is too high can cause inhibition at the
hydrolysis stage caused by limited mass transfer
between microbes and raw materials. The product of
the hydrolysis stage has accumulated on the surface of
the substrate due to limited mass transfer, ultimately
inhibiting the absorption of hydrolytic enzymes.
Limited mass transfer makes the amount of hydrolysis
product available for acidogenic microbes limited so as
to decrease the amount of product produced at the
acidogenesis stage to be converted to biogas at the
methanogenesis stage [26].

Kinetics of Biogas Production Reaction

Research at this stage one of them aims to study
the kinetics constant of biogas production. The kinetics
constant of biogas production rate (U), maximum biogas
production (A), and minimum time of biogas (A) are
determined by using non linear regression technique.
The data obtained from the results of the study was
resolved numerically using a non linear regression
technique using the Polymath 6.0 Program.

Table 2. Kinetic Constants on Research Effect of NaOH Addition on Biogas Production Method L-AD

Constants NaOH WithoutNaOH
A, ml/(grTS) 50,53 103,5
U, ml/(grTS.hari) 1,23 0,92
A, hari 11,71 22,07

Table3. Kinetic Constants on Research Effect of %TS on Biogas Production Method L-AD

Constants

TS (%)

5

11

A, ml/(grTS)
U, ml/(grTS.hari)
A, hari

108,23
2,2
16,01

70,07
1,5
13,09

50,5
1,23
11,7

37,6
1,07
9,7
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Figure 15. Relation between Experimental Data and Calculation Result on Research of NaOH Effect on Biogas
Production
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Figurel6.Relation between Experimental Data and Calculation Result on TS% Effect on Biogas Production of L-AD
Method

Table 2 and Figure 16 show that the NaOH used for the
preliminary treatment has a significant effect on the
biogas production kinetics constants. Mathematically,
rice husk with preliminary treatment with NaOH
addition, gives biogas production kinetics constant that
is maximum biogas production (A), biogas production
rate constant (U), and minimum time of biogas (A)
formation of 50,53 ml / (grTS); 1.23 ml / (grTS.day);
and 11.71 days. Unprepared rice husks using NaOH give
kinetic constant A, U and A respectively 103.5 ml /
(grTS); 092 ml / (gTS.day); and 22.07 days. This
kinetics constant, biogas production rate can be

expressed by the constant rate of biogas production (U)
with unit ml / (grTS.hari).

Table 3 and Figure 17 show that% TS gives a
real effect on the biogas production kinetics constants.
Mathematically, TS 5% gives the highest biogas
production rate expressed as the constant ie maximum
biogas production (A), biogas production rate constant
(U) and minimum time of biogas (A) forming 108,23 ml
/ (grTS) ; 2.2 ml / (grTS.day); and 16.01 days. Overall,
the maximum biogas production averages (A), kinetics
constants of biogas production rate (U) and minimum
time of biogas (A) formation were 66.6 ml / (grTS), 1.5
ml / (grTS.hari ), and 12.625 days.

Table 4. Kinetic Constants on Research Effect of NaOH Addition on Biogas Production MethodSS-AD

Constants NaOH Without NaOH
A, ml/(grTS) 21,07 15,86
U, ml/(grTS.hari) 0,6 0,3
A, hari 6,2 53

Table5.Kinetic Constants on Research Effect of %TS on Biogas Production Method L-AD

TS (%)
Constants
17 19 21 23
A, ml/(grTS) 24,04 18,72 22,83 21,07
U, ml/(grTS.hari) 0,71 0,51 0,596 0,6
A, hari 8,57 10,07 5,4 6,2
25 ¥ Data Percobaan
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Figurel7. Relation between Experimental Data and Calculation Result on Research of NaOH Effect on Biogas
Production of SS-AD Method
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Figure18. Relation between Experimental Data and Calculation Result on TS% Effect on Biogas Production of SS-AD

Method

Table 4 and Figure 17 show that the NaOH used
for the preliminary treatment has a significant effect on
the biogas production kinetics constants.
Mathematically, rice husk with pretreatment with NaOH
addition, gives biogas kinetics production constant that
is maximum biogas production (A), biogas production
rate constant (U), and minimum time of biogas (A) is
21.07 ml / (grTS); 0.6 ml / (grTS.day); and 6.02 days.
Unprepared rice husk using NaOH gives kinetic constant
of A, U and A respectively 15,86 ml / (grTS); 0.3 ml /
(gTS.day); and 5.3 days. This kinetics constant, biogas
production rate can be expressed by the constant rate of
biogas production (U) with unit ml / (grTS.hari).

Table 5 and Figure 18 show that% TS gives a
real effect on biogas production Kkinetics constants.
Mathematically, TS 17% gives the highest biogas
production rate expressed as the constant ie maximum
biogas production (A), biogas production rate constant
(U) and minimum time of biogas (A) 24.04 ml / (grTS) ;
0.71 ml / (grTS.day); and 8.57 days. Overall, the
maximum biogas production averages (A), kinetics
constant of biogas production rate (U) and minimum
time of biogas (A) were 21.665 ml / (grTS), 0.604 ml /
(grTS.hari), and 7, 56 days.

From the above experiments, it is known that the
modified biogas production kinetics with the Gompertz
equation gives the data predicted by the model quite
close to the experimental data. It also proves that with
chemical pretreatment (addition of NaOH), and biology
(addition of microbial consortium) maximum biogas
production (A) and biogas production potential (U) of
all lignocellulosic biomass improves. The values of A, U,
and A differ in each experiment, as this is based on the
feed / material having its own character, and the
variables used are also different. The modified
Gompertz equation also describes cumulative gas
production as a function of residence time [27]. The

value of A has an effect on the first initial time when the
biogas is formed or improves [9].

4. Conclusion

This research shows that rice husk combined with
cow dung can be used as raw material for biogas
production. The most optimum biogas production was
found in rice husk with addition of NaOH and microbial
consortium using L-AD method with total yield of
biogas of 46.44 ml / grTS. This is because the higher TS
content has a minimal effect on TS efficiency and a
decrease in biogas production and because of too high
TS content can lead to inhibition at the hydrolysis stage
caused by limited mass transfer between microbes and
raw materials.
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