Rradanmanndatitaindevedsenunaninuszun
UNIINYIRYTIVANUNIFITANY JNTAUNIFI1TAY
Biogas from Wastewater Treatment of Rajabhat Mahasarakham University
Water Supply System, Maha Sarakham Province

Biadey audflesn™ oda uaunse’ wazuna nakaas’

Cherdchai Sombatyotha'*, Tawin Saentrong' and Nukool Kudthalang'
'rugdngreaasiazmalulag unIng1aeIIYAuMIEIIAIY

'Science and Technology Rajabhat Mahasarakham University
*Corresponding author: Cherdchai Sombatyotha

Received: October 1, 2023

Revised: October 28, 2023

Accepted: November 3, 2023

UNANEa

v
v Adav

Adeiiitnguszasd Wefnwanuiululduazndafiedinmandetitnindsveddssundntseun
uingrdesssgumansanu nevyafaedadugavesiudenidudumidunssuiunmandefiedanim
waztite JuunasasansiFoudnmslindsnunauuiianmnsalialdaduazduuumsdunsiaundany
madendely inTesileflilun19ite Idadedmdnfrednmarnvetidmings lunsidevinavanes 4 as
Tuwsiazafafudeyannfufindetu stoznarimun 6 Wou nansAnyimudt Snsdwlunssdefnedaniwan
ihiAefiAfian Ae e 200 Ansreyata 200 Alansu TdUsinafgeani 3,429 0 arnandn 58 Yu ns
eAnliuIL 171.39 w19l 5998901 A 8n31dIU Yde 200 dnssayadn 150 Alansu lausunufing 1,656 dns
nalun1svin 46 Yu M3geRnliuiu 83.07 unil wasdnsidutnds 200 Anseyata 100 Alandu lEUTuw
fne 898 Ans nalunaviin 29 Yu fnsgedaliiui 45,54 Wit daudesdndifivssavsnmiesiian Ae thide
200 Anssiayada 5 Alandu liuunaiiedinin 522 Gas watluniswdin 17 Ju dn1sgedaliluiy 26.55 unil
AU sAnwesRUsznouvesing wudn Medlvu (CH) fUsinufegsgardswitiu 56.96% 509
awn Ao fwansueulasenles (CO) fifadewinfu 25.44% uazfedu 9 (other gases) SAadsmnfy
15.28% uazfiiweandiau (0) feadewiiy 2.42% dawfelalasioudalid (H5) fusinaflesiiani
ARAEWniY 232.2 ppm Mudy

v
a o =

AdAy: N30 UnAsaINnTzuINnIsUseUl NIEUIUN193INell

FAU HERITAGE JOBRAL Vol. 18 No. 1 January-April 2024

Science and Technology



Abstract

The objectives of the research were to produce biogas from wastewater treatment of the water supply
system in RMU, Maha Sarakham Province. Fresh cow manure, which is the manure of beef cows,
is part of the biogas production process. To assess biogas production and demonstrate renewable
energy applications, the biogas system was constructed. The research focused on the fermentation
four times, collecting data one time a day continuously, and designing an experiment for six months.
The research results showed that the best ratio to produced biogas was waste water: cow leathate
was polluted water 200: cow manure 200, with a yield of biogas of 3,429 litter, a fermentation time
of 58 days, and the flammability of biogas of 171.39 minutes. The second ratio to produced biogas
was wastewater: cow leathate was polluted water 200: cow manure 150, with a yield of biogas of
1,656 litter, a fermentation time of 46 days, and the flammability of biogas of 83.07 minutes. The
third ratio to produced biogas was waste water: cow leathate was polluted water 200: cow manure
100, with a yield of biogas of 898.200 litter, a fermentation time of 29 days, and a flammability of
biogas of 45.54 minutes. The minimum ratio to produced biogas was waste water: cow leathate was
polluted water 200; cow manure was 5 with a yield of biogas of 522 litter; fermentation time was
17 days; and the flammability of biogas was 26.55 minutes. The research indicates that components
of biogas with methane gas (CH4) had a maximum average of 56.96% (vol/vol), followed by carbon
dioxide (CO ) at 25.44% (vol/vol), other gases at 15.28% (vol/vol), oxygen gas (O)) at 2.42% (vol/vol),
and hydrogen sulfide gas (H S) at 232.20 ppm.

Keywords: biogas, wastewater from water supply process, water supply process
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AN 1 Biogas from wastewater treatment system

(e) flammable of biogas

(f) gas analyzer
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Show the ratios in each experiment, the duration of fermentation, and the resulting gas. (Liters)

Experiment Ratios in each experiment Fermentation Biogas yield
polluted Cow molasses  Accelerators period (day) L
water (L)  manure (kg) L PD.6 (bag)

1 200 5 10 5 17 522

2 200 100 10 5 29 898

3 200 150 10 5 a6 1,656

a4 200 200 10 5 58 3,429

The graph shows the height of the tank each day.(hr)
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The graph shows the height of the tank each day.(hr)
and The amount of gas produced. (L)
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The composition of biogas
Experimentation The composition of biogas
CH, Co, O, Other Gases HS
(Vol/Vol) (Vol/Vol) (Vol/Vol) (Vol/Vol) (ppm)
1 57.10 25.30 2.50 15.10 250.00
2 57.10 25.50 2.40 15.50 204.00
3 56.90 25.50 2.40 15.20 231.00
4 56.80 25.40 2.40 15.40 242.00
5 56.90 25.40 2.40 15.20 234.00
average 56.96 25.44 242 15.28 232.20
nsAnEIaIAUsZNaUYRIRILTNIN 2AUTIINANITINY

9115197198 (CH) Sd3unafiieg
a5gn flAednwindu 56.96% sosadu Ae Anw
asusulasenlyd (CO) finniaduwiniu 25.44% uay
fedu 9 (other gases) fiAaduwiniu 15.28% fe
sandau (0) fifdewinfu 2.42% uaztodiae
fie fnwlalasiaudalyls (H S) fifadewindu 232.20
ppM AUAIRY

1. dnsrdwnanantunisvdnsening dndesdeyaty

INNIINAABIN 4 YanARBINyT LHNga T
adlUsnniu msiinfednmiunndumslugae dle
dnaruiauauia lddnandu dude nndhana was
Wdoansise we.6 deldlulSinanuiy wazdainly
mswinAnuInTuanusEeznanisun Weldiuae

Fr e ropnA: Vol. 18 No. 1 January-April 2024 |

Science and Technology



200 Ang fo ¥add 5 Alaniu iiaiedinimiiies 522
303 wazsroznamniAni1eTin e 17 Yu lu
vauzilddide 200 ans fayadd 200 Alandu vl
\AafneTanmanniian 3,429 dns Tsvoznaniiie
Aradaninds 58 Tu Faumnsnadustedaey

2. sEgrnaINIsuInwasUsSu A 19T A MALe

PNMINARDIN 4 ganaans wui Shaday
‘uaaffwLﬁﬂﬁiauua"iaﬁwaimamimaiwznmﬁi‘i’fﬁﬂﬁmmz
danasoUSinafeianmiinty mﬂ‘LeiﬂgﬁL%wiaga
Piifdndwlndifssiu szoznanisinuas U3
faFanmitldazanniunuludie mavasesed 1
Tdude 200 ans fayady 5 Alandu Uszeziiailu
mswindiviliAnfednmdies 17 Yu SUsuafe
fiindu 522 dns manaassail 4 Tadides 200 dns
sayads 200 Alanu luSunuinegegaia 3,429 Gns
svevatunnsustn 58 Ju fe leldyaiafiuann
FuuFRsemaAaftnmAnnndun ey
svoznaTlumaiiaufAserfuunalde el
ToU3una 3,429 a5 MsAIMMaEINIM 1 gnuian
wng (1,000 dn9) faruseu 21 wWAngga Farufine
F1079 3,429 G015 AU 3.429 gNUIATLUAT A11190
ussgadbudaufialadiuiu 1.57 Alansu aenndesiu
Department of Alternative Energy Development
and Efficiency (2020) na1771 9830 1 gnunan
wng (A1puSeu 21 wnnega) Wguin ey
(LPG) 0.46 Alansu

3. NNSANYIPIAUTENBUVDINILTININ

1NN15ANYI09A UTENBUVBIA 19FININ
wuin fedlo (CH) fivsinafitsgegaiiaiade
YoIMFUNUYIIAU 56.96% nwarsusulaeanlyn
(Co) fiUsuafinvsesauniiaademiafu 25.44%
warfinwdy 4 (other gases) fiAaduwiniu 15.28%
warilifingeandiau ©) fidadewintu 2.42% uay
fralelasiudald (HS) dusinafiedesiianila
WwaAsWNfU 232.20 ppm. Foduansliidiuinssuy

, , NFEFIVINTUM IS BaLiisuede
U 18 atuf 1 Uszdufion unsIAu-luweu 2567 v A < B
i g atuinermansuazinalulad

Bradn i ududeduiimnsandmiuing
Fanmlngmluidesnndfedimuanndian sesasn
Ao fraansueulaeanles warszuuliifinissiluasen
gmeusnivhliAnfeeendiauluuimnaidites way
msiiafelelasoudalild (H S) fvsinasfeesiian
firndewiiu 232.20 ppm. wandlifiuinszuuns
wiinfieliAnfeTanmiiussanSaniuin denndas
AUN15@AN©®1Y09 Nararatchporn.N (2018) na1131174%
Fanmaziinlunssurunisgesaansnigldaniizly
sondauludmiinlagianizinefitnu (CH) Jevaz
50-70 fipnsuaulasenlus (CO ) Sovay 30-50 uaz
fradun 1wy woulule (NH) lelasiaudalud (H 5)
wazletn

4. NINAADUTEEEIAINITIAFA L

srezlIalunIsyaRnliduaziin1snnaes
lunounaum nszazgansadiulallniinin

6V )

@ mlsegistaay dennuiuesfeiiiudn
fUmasnnduniegs 95 wuRms 9nsedudily
&1 Winevieansfednmidnumufaiieiaszey
namsgednli Lilesanvingendn 95 wuRng fe
Fanmazdioonindunsziinaiuveuds fuy
vngaliifiszAunNgeesds 95 wuRluAs VT
M MNeRAUTEAUTBIEIUTIINY INN1TNAREA
w1 dlelufaiinduinahideseyatann avdma
TiAafedinnsnmuluse WedTuafsdanm
wndewiliszeznalunisyeialiinnvieuiuiy

Tuane

vy

Tun1siseasstinsinfedInwluysun
A aa ~ A L A a ) ' o
\HenilAnsuaziiangedudleifuyaty dunisvdn
WialiinN188aa18ve9BUNIglUS e IANEIUIY
BV liNLUSINaAe 0N denmdesiu Department
of Alternative Energy Development and Efficiency
(2019) AaFn I dundauazo1IniinaINNITLN

al ] [ 6 90J a 6 U 6 ;OI al

Yaude WU yadnd undeanvriudadnd dndeain
15991UgRa N TSURIUNTEUIUN ST NBLAAANTS
govaanyarsdunsdluanzlioandau nakuaiise

nargvlaldledan1iswina eulvugay Usuiuunia




Franmitldarnnszuaunisnanlaefugiuastueg fu
USinamazaunmueveude i iuingiv Ui
nandnufatinmilldtuegfutiiumesmsdurisiy
hidefidoud UsnaufaTinmasiidgefelonn
Fodludeildidutngiudiangs

#5UNaN19Y
nsAnyBzesietInmaInUetUamide
V24NIHENNUITEUY AMAIN1YIUAUMETAY

v
v a

Jmiaumansay @3unan1sIvundl

Snsanlumswaningdanmaindidedls
MNnszUIuNIHARUsEUNTRTige Ao tide deya
$1 Smsndruniedenis ldUnafwgan 3,029 dns
svevnalumaviin 58 Fu sesaunie shsduiiEese
ya1 Snsrduddean lduSmafedinm 1,656
ams svevnailunismin 46 Su uazsnsdiuie
deyath dasrdruanssionds leuTinafiedanm
898 dn syezlialun1suin 29 U diudnIaiu
fifiuszansnintiosiian Ao Smandruinidesioyats
Snsndnddusenie IeUSnafiedinim 522 dns
sguzalun1sudn 17 Ju

<4

29AUTENBUVDINLTININ WU AA19Tnu
(CH) fi3uafinagean (Usuns/Usuns) ALadey
WU 56.96% Sesasunfe ngarsusulnoenlys
(Co) fiUsIafe (Usuns/Usuns) Srnadewiiu
25.44% uazfinwdu 9 (other gases) HU3unaufine
U311m5/U3103) Sidadewindu 15.28% wazfne
panTau (0) HUSuaine (Usuns/J3uins) e
waswiiu 2.42% drufalalasaudalng (H,5) &

a 6

YSuuiredesfigailaafewinfu 232.2 ppm oy

[

A0

Jarduaurlun1side

MsAnEITeEesfedanmanteidnth
Apveenisnantinuszun Tuadediundesnisliiin
Arafanmlusinadiunndudedidudatuuaunn
esnnmniuledidunneinimdulututunisnan
Rwazanas dauanmemasaduiladuneuend
drudaglunmsyiliiiafedinnle

&

e —

References

Department of Alternative Energy Development and Energy Conservation. (2009).

Energy conservation. Bangkok: Ministry of Energy. (in Thai)

Department of Alternative Energy Development and Efficiency. (2020). Biogas production from livestock

farm and industrial waste. Retrieved from http://www2.dede.go.th/km_ber/Attach/Biogas-

present.pdf. (in Thai)

Department of Alternative Energy Development and Efficiency. (2019). Biogas lants. Retrieved from

http://thaitapiocastarch.makewebeasy.com/customize-msnanuiadinuitlganiidelunszuiunig

NAn-28936-1.html. (in Thai)

Department of Alternative Energy Development and Energy Conservation. (2012). The utilization of

bioenergy technology. Bangkok: Ministry of Energy. (in Thai)

Fr e ropnA: Vol. 18 No. 1 January-April 2024

Science and Technology



National Research Council of Thailand. (2012). Guidelines for Evaluating Research Proposals from
Government Agencies for the Fiscal Year 2014 Budget, as resolved by the Cabinet.
Bangkok: National Research Council of Thailand (in Thai)

Nuansawan, N., & Sawatdee, V. (2018). Biogas production from wastewater treatment technology.

The Journal of Industrial Technology, 14(1), 74-75. (in Thai)

e >

—

, , NINTIVINTURTINEFUD AT uede
U 18 atuf 1 Uszdufion unsIAu-luweu 2567 < < B
g atuinermansuazinalulad




