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Pretreatment of Coconut Husk for Biogas Production by
Anaerobic Fermentation with Cow Dung
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Abstract
The optimal pretreatment condition of coconut husk by physicochemical methods for
biogas production was investigated. The coconut husk was dried and ground into powder
(~0.1 nm) and was then determined for chemical contents such as cellulose, hemi-cellulose and
lignin, respectively. The chemical contents of cellulose, hemi-cellulose and lignin were 35.67+2.02,
7.41+0.69 and 40.82+0.62 w/w, respectively. After pretreatment with 4 different methods, the
results showed that the pretreatment of sodium hydroxide 30% (w/w) gave the highest chemical
contents of cellulose, hemi-cellulose and lignin with 43.30+0.03, 33.69+7.48 and 27.36+0.03 w/w,
respectively. As for the biogas production, the result showed that the ratio of coconut husk to cow
dung of 1:4 with C:N ratio of 23:1 gave the highest cumulative biogas of 442.6 ml for 30 days.
Methane and carbon dioxide contents were 46.1 and 23.1%. Moreover, the removal percentages
of the total solids (TS), volatile solid (VS), suspended solids (SS) and COD were 69.3, 32.5, 50.0 and
58.4%, respectively. The coconut husk could be used as an alternative material for the application

of biogas production with cow dung in the near future.
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NUNBLHAG): ﬁhmﬁﬂﬁhjﬁﬁaé’ﬂmiwLLammmLmﬂsmazmﬁﬁmi’wﬁzymﬂaﬁﬁ (p<0.05)

wonand ilefiansannanesdnsndau
999 C:N Ratio fionsnanuiatinmuasey
wzwdmsaya T ludasaduiuanseiy fis 1:1
1:2 1:3 #ay 1:4 Wy TA1 C:N Ratio Wiy
58.59:1, 32.24:1, 29.40:1 uag 23.23:1 MuaIAY
(M50 4) Beazfiuldindisnsadu 1:3 uay
1:4 fiflgadeananapaiveAdues Yen and
Brune (2007) l#nana31en C:N Ratio finsnzasl
Arveglugae 20-30 drdrgunnuuadiGe
Tumimumiumué (Methanogenic Bacteria)
azlflulnsiauiiaadulysiulidaiesuazas
MUABENTIASIRIHATNINNSHAALAER L6l
Tumendududn C:N Ratio sunn o il
Tulasiaudinnlduazazlyimeziuduwenluds
(NH) woulufiazlyfinafiesgenin 8.5
fazifufivfpuuniiBewmluRud

a319fl 4 Sansuvesmiveusealulasiau (CN
Ratio) Uaeeuzn3Inidsuaawsuiy
yatlushduiiuansneiufisneiu

s C:N Ratio
1:1 58.69:1
1:2 32.24:1
/3 29.40:1
1:4 23.23:1

3.5 wamsfAnvm TS VS SS COD pH 1a:
arungiivavmswaanfiasoniwoinya
u=wSHAWUMSUSUEMWSOUNUYasD

AMTNT 5 WU uAasdnIaIudl

Y5unuansdunsg fiuanseiy laudsuna
YDTNNNA (TS) Vaeudeszinala (VS) way
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YD TUany (SS) wazdlad (COD) Tu
Fuusnvessruvasiivunliufingedumusam
drufisdulaedanadufitvszansanlung
1 TS gegn Ao 1:4 wiiusewuaz 30.78

manaassdiumsveassupunzdeaziineiiy
Faqusinifisensaufien fedy Woszsznaiiu
luySanausnsBunsdazanatinanzinadunss
pgaanUaNTBUNEn AR Iling (WA, 2548)

a51efl 5 USinadunsyinglutuusnuariugarinevesnandauiadaninainggusns iy suann

uugaHludandniiuanseiufisnety Wunan 30 Ju

dn9ndIu W19Sees Fudiu qa7iNgY % Remove

1:1 TS (un./a.) 79,560+1,136 56,998+1,134 28.36
VS (un./a.) 69,536+1259 50,225+1,499 27.77

SS (Un./a.) 214,675+26,12b 26,125+2,379 87.83

COD (un./a.) 49,215+1,291 17,360+224 64.73

1:2 TS (un./a.) 106,753+2,424 90,078+4,414 15.62
VS (un./a.) 80,783+2,127 75,7561+2,482 6.23

SS (Un./a.) 236,025+5,893 86,550+4,639 63.33

COD (un./a.) 59,240+2,419 35,174+2,007 40.62

1:3 TS (Un./a.) 143,584+2,202 114,601+1,610 20.19
VS (un./a.) 82,306+943 53,626+1,428 34.85

SS (un./a.) 279,775+4,260 96,325+2,693 65.57

COD (un./a.) 67,764+1,113 40,744+624 39.87

14 TS (Wn./a.) 189,735+1,094 131,446+3,221 30.78
VS (un./a.) 93,886+2,3568 30,494+1,649 67.52

SS (un./a.) 2563,759+2,007 126,800+4,926 50.03

COD (un./a.) 122,278+1,335 71,417+485 41.59

Uszansamlunstdn VS gegn e
Youaz 1:4 Wiy 67.52 Tuiuusnueemsuan
wAaBanmuSanay SS ignsndau 1:1, 1:2, 1:3
way 1:4 TAviniy 214,675, 236,025, 279,775
way 253,759 TAANTUGADAMT AUAGU LA
TuSugaiiaveensnanui a8anm woan
U3Ina SS anasannuusn fisnsdiu 1:1,

1:2, 1:3 way 1:4 dewinnu 26,125, 86,550,
96,325 Way 126,800 HaANTUADANT ANUAGU
faawiiduszansamlunstngn SS gegn
fin 1:1 winiuSpway 87.83 dmsuyaunm COD
TuSuusnueensuanuAagann nuin J3unu
COD fidadau 1:1, 1:2, 1:3 uaz 1:4 fien
WinAy 49,215, 59,240, 67,764 way 122,278
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fadnsusodns muaiy wazluiugavaves
MINARUAETIAIN WU UFueu COD anas
NTuLIN AseTdm 1:1, 1:2, 1:3 uay 1:4 3
ANVINAY 17,360, 35,174, 40,744 way 71,417
faansusEAT sRTaduATUssAnEanluns
110m COD fe 1:1 wiiiuseuay 64.73

AINAAY

——1:1
4 -a-1:2

——1:3

anmilunsa-sna (o)

L 3 6 ) 12 13 B A H T N B

szuzin ()
3Uf 5 aiunsa-ne (pH) Tundazfugees
HARAEEINANYEUTNTUSUEA N

uAvyaludasdufivanseiy

SmiuAfiesvasusasdnsdudidlng
Aesiuseuansly (U7 5) Tnalufuusnues
mandnufatamndieforeglugag 7.63-7.81
uil 0-6 s MInAeTanas wazluiud
12 usuly dfesfiuwalindady Waean
Tugrusniim e uresuuafieiasnemsae
ildrfitesanas wazilipuuafiZafiasng
fmuansnsathnsafiaelaluldnanfinadng
ildfesiuty Sesonndasiuauidanis
NARANTEINNANARZNBUR WAL TIDAl TN
aPTNSuhduRUYReUna (2556) Fip AianEa

'
=

Susuvasusiazanzaglugae 7.6-7.67 uaz
Afierludminifsidelaunsesiuszaziaan

Tumswiin dfiessnnin 6.5 Wiogenin 7.6
UszAnBA eI SNaRaT N anas
fazifusunnoseqdunidnguaineiimu (Mc
Carty, 1964) adun3gnguasieimuiaiiy
saulmranswasunawasifierinn &

£

mmmﬂﬁizuuﬁﬂizam%mwmiﬁmimuqu
firliminzay weziesdunndmesmia
ffimudAglunisaiuauszuutdauoy

1%99n31au (Poh and Chong, 2010)

POUNIAABATTUL I IHARMNTEIAN

)
(3071 6) Wi Faefifigamnlion Ao Tudl 8-9
finaungfieglugae 19.55-19.90 asrsafya
wazdudl 15-18 figaumgfieglugas 18.15-19.8
peFBayd Feansngeusesininiur
(2554) nadmanqaunslunguiuniluaud
azlinugamalisnunnniogeann daungl
anaeiNna 10 pernsaBawuATiGiunlu-
wudazlivihan mavihnuwesszuuiagesfly

294 Mesophilic (gaunniivseanm 20-45 peFn
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4. asu

ANNAIFABIANTUTUAAINYBUENT?
TaeAgnsiATisaumemEan wudn AnsUsy
annsgasazanalsifsulansenladainy
dududoray 30 Taatwin vlwdusune
waglasuaziofiwaglas fuduninndn
MsUSUAANISAY 9 wazUSinaaniuanas
ypnand wan1sAnsUspUsuUS U
NMINAAUAFTINTNVDIUFALDRITNAIU WU
dnadmvoSinauialivuy (CH) saufia
afvaulasanlsd (CO) 7 1:4 TS
wAaBinwazaugegawiniy 442.63 adans
Usunaudafimuviniudovay 46.10 wag
YSunauiansuaulaeanlos windusayay
23.01 Asnanlddgauzninddnanmlunms
HARWASEININ drunsaddssyna iy

o o 1

Yanudnsaunuyadalumananuiadannle

5. natinssuus:=me

AT ElFUUaiUayuaneugdLaS
amTIdeuazaenannalulad (Fan.) way
wdheAtuqaur3diiansineas AazAalrmans
LAZINYIANEAT UANINYIAY INBATAIEAT
ANYNDAT NI b

6. 1I9NaA1SHDD

AnAnud §ndivd. 2554, asiIeudisy
ANz AnSanmsraafnsEanin
AMNANNUAILHAIITHINNNIZUIUNTS
TalaslaBanunsauazane. Ineniinus
USauanumntiaudin. 1Bealnsl: i inenat
Feelnl.

Fhan enlowlneg, suysal edunailndy was
An3uns lsunanades. 2554, M3Usy
anmgutalnadslatiuazasazans
loiuulansanlod ldoa1aifionan
BMIUBA. F189IUNNSUTSINIBING
wUIBAIAINIINAT wasIATiYssyne
wistszmalne adedl 21. wninends
ANUATUATUNT, ANTAN.

el Snntiu wazaeing Aunsiadagw. 2542.
wurRnsinuasaiindfisnsmsinazi
AunasiosUgiNIng. AmSLAYAT
ATUWILAY NFUNNT: NAINY1AY
INBAIANENS.

washY Aua¥ni. 2553. AsRamEazi
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avzlasndaielotuseduguie
WananIuaa. JymievlIyyes,
URVINYIALLNYATANGAT. UL,

ugua FIINAT. 2548. msuaanaaiduly
sysuTNdanTUseiaIluTangady
drsfutud oulunzia. Inerdnus
YReuaaumDudie. N3N N Inenay
INBAIANENS.

ugua wnaelnn. 2556, MINARRTEAN
ANATNOURLAULADS VDL IIUENR
thiutndupusaniuiideainlseny
wilsgUnmmsiangude. ngnfinus
USauNumUufie. 89981 IANINeIay
ANTAIUATUNT.

WG InSA3nes. 2553. ANsHARANEA W
Anyalanazidendulzsalaenszuau
msdasaarsmeldanzlieandiau.
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