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Abstract Brogas 15 1 gas production process from organic matenal with the help of bacteria Brogas that uses raw material
tor cow feces from s heads 1s able 10 produce biogas cquivalent 1o 3 hiters of kerosene per dav This study ams o
determine the oftect of raw matenal tor dizester stuffing from con teces added with nce straw and hvacinth (Frchhornia
crasstpes) on gas production: This study consisted of 4 treatments and 4 replications: The raw matenals for the digester
we PLocow feees and water P2 cow feces hvaanth and water P3ocow feees nee straw and water: P4 cow feees
hvacmth noe straw and water  The design used 15 a complately randomized design The results of statisucal analy sis
showed that the digester matenal had a veny sigmificant cffect (P<0 01) on brogas production: Biogas producton in cach
treatment P1 4262 Sml P2 - 4127 Sml P3 'vl Smland P4 4320 ml The conclusion 18 that the more diverse the
organic matertals that Al the digester the hagher the biogas produced  The highest gas production was obtamed from the
wddmon of organie matter ot cow foees rice straw and hvaanth

KReywords Biovas Cow Foees Rice Straw and Hyvaainth
INTRODUCTION

Orgamc compounds derived from humans. plants, and amlnh are orgamc waste that can be decomposed casily
through the fermentation process and produce gas as fucl The type of gas fucl produced by organic waste undergoes
an anacrobic process mto a gascous form that can be used as an energy source  Encrgy 1s the most basic human need
Encrgy 1s used i vanious ficlds to support vanous activities of darly hife The most widely used encrgy in mecting
human nceds 1s energy derved from petroleum [ 1] Energy has an important role m human hic Non renewable energy
sources such as ot gas minerals and coal which if used 1 excess can cause an encrgy cnisis One of the eftorts to
overcome the encrgy crsts is o find alternative encrey sources from the utilization ot Tinvestock waste using brogas
technology as renewable energy  Biogas technology provides opportunttics for rural communtitics who have hivestock
businesses both individually and in groups

Cow feees 1s the most suitable substrate as a source of brogas production becausc 1t contamns methane producing
bactenia found i the stomachs of rummant ammals [2] [3] Onc kilogram ot cow dung can produce 360 hters of
biogas The raw matenal for producing methane gas comes from all organic materials both solid and hqud Onc
example of organic matter that 1s castly digested and contans cellulose are nice straw and hvacinth (Eichhornia
crassipes) Rice straw agricultural wastes that are widely available during the harvest season Rice straw 1s often
constdered as crop residuc that mterteres wath tillage and nice caltivation: theretore tarmers burn the straw on the spot
atter harvest: The use of straw 1s sull hmited as animal feed and compost Rice straw contains approximately 66 8%
ccliutose and 15 04% hemuccllulose Hyacith (Fichhorma crassipesy s an aquatic plant whose existence 1s quite
disturbing to the community The use of hyacinth s sull not optimal 1t 1s only processed as compost The chemical
composttion of hyacinth has 17% cellulose 43% hemicellulose and 17% hignin so 1t has the potential to be developed
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s a basic matenal for biogas production [4] Biogas production 1s mfluenced by filler material aadity (pH)
temperature and humidity of the digester Digester stutfing 1s the mam factor that aftects the gas content in the biogas
This means that 1f the fithng matenal does not meet the requirements then the metagome bacteria cannot hve which
will have an impact on the biogas formation process

METHODS

The process of making brogas in this study used a 100 mi reagent bottle as 1 digester Cow feces mce straw
hyacinth and water were mixed according to the ratio i cach treatment. Then they are put imto the digester and stirred
until homogencous and put into 1 shaker with 1 temperature of 30°C The hose in the digester bottle 1s connected to 1
plastic contaner filled with water to determine the volume of brogas produced Brogas production is measured based
on the volume of water that comes out of the plastic contamner Determimation of the ratio of cow feces e straw
water hvacinth and water m the dizester s caleulated usig the formula according to [S] as tollows

(Digester size x A)

=d (h

100
(a x100) R
(DM of Stuffing) ~ )
Digester size — b = ¢ 3)

1 = Dy mattcr of desired treatment
a = lnal calculation vesulis
b~ Amount of stuffinz and

¢ = Amount of watcr uno the digester

This study used a completely randomuzed desien with four treatments and tour rephaations: Digester filler
matcrials arc

PI = cow feces and water
P2 = cow teces hyaanth ind water
P3 = cow feees rice straw and water
P4 = cow feees hvaanth nice straw and water
The parameters measured are: Gas production: namely measurement of gas production obtained from the amount
of water that comes out of the plastic contamner duc to the pressure from the gas produced by methane producing
bacteria that enters through the digester bottle hose into the plastic contaner

RESULTS AND DISCUSSION

Obscrvations of the measurement of total gas production ind daily production for cach treatment can be seen in
FIGURE 1 and FIGURE 2 FIGURE 1 shows that the highest total gas production was in treatment P4 (cow feces
rice straw and hvacinthy which was 4320 ml and the lowest was n trcatment P2 (cow feces and hyacith) This shows
that the addition of hvacmth and rice straw which is grven simultancously with cow feces is the best digester filler
mercasing biogas production. when compared to other treatments: This ts in accordance with the opmion [6] which
states that the more organic matter used i the digester the more microbes that play the role i increasing brogas
production
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FICURE 1 Total brogas producuon at PT(cow teces) P2 (cow teces and nice straw ) P3 (cow feees and by acinth) and P4 (cow
feces nee straw and hy aanth)

FIGURE 2 shows that the highest daily birogas productions at P2 and P3 werc achieved on
the 17th day while P1 and P4 were on the 18th day This shows that the presence of bacteria i the
digester produces aad and methane gas so that biogas production 1s morc optimal This 18 m
accordance with the opimion |7] which states that the stage ot biogas formation starts trom the
hvdrolysis stage where organic matter 1s degraded and insoluble matenial s converted to soluble
According to [8] the formation of methane gas in the digester will become acidie due to the absence
of ar entermg the digester the tormation of methance gas s divided into three stages namely polvmer
breakdown (hvdrolysis), at this stage the dissolution of complex organic materials becomes simple
Then the tormation ot acid (acidogenests) 1s the formation ot acid trom simple compounds formed
in the hydrolysis stage and will become tood tor acid-formmg bacteria Methane tormation
(methanogenesis) 1s anacrobic bacteria that play a role n breaking down organic compounds nto
brogas compounds with the help of methanogenic microorganisms
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FICURE 2 Dy biogas production at P1{cow feces) P2 (cow foees and nice straw) P3icow feees and hvacinthy and P4 (cow
teees nee straw and hvaainth)
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CONCLUSION

Bascd on the results and discussion: 1t s concluded that the more diverse orgamc matenals that fill the digester
the ligher the biogas produced The highest gas production was obtamed from the additton of orgame matter of cow
feees niee straw and hvacinth
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