(1)
% i
UNANED

v
Ay

av ! A a A a o o 1
\‘ITL!”J%‘c’J‘LllJ\‘lLuuﬁ‘ﬂgﬁﬂHWﬂWiLWMﬂi%ﬁWﬁﬂTWﬂﬁWa@]ﬂWGﬁ%’JﬂWW Iﬂﬂj%ﬂ13ﬁﬂﬂiﬁﬂﬂ]ﬂﬂ
oy v W @ oy o J J J 1 4
dndenuiaaeraovesIssnuanaiiuihan 1dun nearethaular iduleddu vay
J [ 1 oy @ a % ' 4 o %
MNASNOUALAUIADST IUTATIU 0.5% (u'lﬁuﬂllﬁl\‘]/ﬂﬁﬂﬁﬁﬂ']iﬁﬂﬂ) WUN Lﬁﬂﬂ?ﬂ"ﬁﬁuﬂ

I [y a)oy 2 o = ’q ¥ a o =\ ~
uuunziduna 8 Ju miclsvmmaimﬂ‘umﬂmﬂaummumaﬂwwamﬁwa@ﬂwmmuqmqﬂ

Y
% o

k4
[ Y o Jd
(0.360 wa. CH,/un. VS ) wmﬂWﬂuummiﬁﬂy1mﬂ%’mﬂmﬂauﬁ;mumaii’mme

removal
v

Y
(&8 (0, 0.25, 0.50, 0.75 uaz  1.0%1viinuiaalsmasamsudn)  lumsniinsuduiinde
1Y g} v 4 o Y U 4 v 1 [
Tsanuanatiniuihdy Tagimsuinuuune wun msléninazneuduaumes viini i
g} =) a Y a ] = ~ A A J Y g} = 1
Wudelulsum 0.5 % sz Inlsunamadimmwnangasazidsnamnnnnms lsindeedn
= a o = A Y a A dy a o =
@ UM IHAANIFEININ taziie 19U 11aNINALNBUNN NV UM THAANIFEININIZAAA
i (a @ [ (] <
TasmmizNUSuamnaznou 1% dadiulimuanadinas 5.4% uazieyanadind13iais,
A = [ a o = = J J . .
WoANHIARENINIUNTHANNIFTEININYBININASNDUALAUIADTIADT (Biochemical Methane
1 Y 1 Y] [ ] 4 1 a ] I~
Potential, BMP) WUINOATIAIU 0AT18IUYDINUF0ADA159115 (AR TUNUI8UDIUD I
1 Y ~ a A ~ 9 " W Aa aa ~ a a o < ~
szmed1e) IHU 1 Uearaalmun'ld mifu 0.304 Taaansiimu/aiaansuueavassiven
o w :JI o [ a P (% a %
gnihve MInuimMsAnyIwavewasIMstloud1sounsan 2.0, 4.5 uaz 6.7 nUVS/ans-iu
[ a o o Q 1 4 o [ o a a
AoMINAANI¥EININIUTTUUMTALLVNIADIH0Y HmInaaedludenin 1 ans USuias
Y] a a [ a 4 1 [ a P (%
Wine39 0.8 aas ludwlgnssinuuniunay wud oasimstouasounson 6.7 nsuvs/
a % < [ :I = Y] a o = { 4 o
ans-Tu szeznaunuininde 15 Ju aunsonaamasinin lduiniige Weiimsnanem
4 [ a o g‘ 1 (% o
ANMENHVIEFUADNITNAANIFFININIINUUTETINAUAINALNOUAAUIADT IUTEVUNT
@ =& 1 A 9 9/dy a = [ 9 1
ninuuunneiies Tagl¥mseanuuumsnaasdlagldnuninouauas anw 3 fade laun
a o [ a o A Aa o I~ a [y
QAN (30-55 %) OATINTTUITNNAITOUNTS (5-9 TaanTuvewdaszime ld/ans-1u) uaz
9AIIMINIUNAY  (0-100%)  UASUNAADUAUDIAD USUIULMNU HAaRAATINY 1Ay
Uszansnumindadlon 1nmInaaeaaINsoas 1 9aumMsuuusaodld 3 aums uay
o d' a A o v A = Y Y A [ A a
ansamueanzimnzanlumsnaaiimutazidad loa 1a 1ndAeany Ao N15AY
$ a @ a 4 LY [} a [
sTUVNQUUYN 40-43 ovsuraifod 0n31NMITOUAITOUNTS 1NN 6.5-6.9 NTUVS/AAT-TU
HAZTZHLIIAINGTAIU 58-67% (PIU 13-16 ¥ 1u9/31) nmsauszuy luan gtz ay
[ a a = 9 = a A d' Y a Aaa = a Aa o
wu ansanandsuaiimuld 68.5% tnanaaiimunld 0.392 Jaaansimu/aansy

o

< A a A o w A = A = = VA Y
YouTMefignive Yszansnrmmstiniadlod 85.1% uazilenlssumenaiin lavinms
NAABILAZIINMTR BN TAnuAakaIaTosnIn (< 2%) ganileRinisnaasai

a a”‘cv =\ Y a ovAa 9 [ 4 a [ o
vignimsyimnludesfiamslaglsaedui vuia 1 aas meluussyiagainai

a o = a Yy 9 Y 1 = J
WANFgan NMINITANHIBUALASAITNLVNUUUDIFT ”lmm mmzawhmau"lamaﬂ”lw



2)

= 2’ = [ [ = 1
miazmﬂiﬂummuﬂmauu uazmﬂ,umn uazﬁﬂmamwmﬁ"lwaﬁummﬂusmmw WUN
) = s A Yy v 7 v @ A
ﬂ"lﬁcl‘b'ﬂ’ﬁa%awj“lﬂﬂﬂhllﬁﬂiﬂﬂllmﬂ NANUVNUU 0.3 Illiﬂi ’E)@iiﬂTiUlﬂaélJENﬂW‘*]f"b"Jﬂ”IW

a o = ~ 1 o a oy =\ a (A [ =
7.43 EW]i/G]f’JIMQ HANUHVISTUNFTAADNITNMUITINTNIFNINUY Tﬂﬂmﬂimmm«mmuqﬂqﬂ

[+ 4

a df A o 1 %) 1 4
92.6% Aatlumsmudadiumatimuld 35% vazaamansvou laoonlad laod19auysol



(€)

Abstract

This research focuses on enhancement of biogas production. Co-digestion of waste residues
and wastewater cake from palm oil mill was investigated. Palm empty fruit bunch, palm pressed fiber
and decanter cake 0.5% (dry w/v) were used. It was found that co-digestion of decantercake and

wastewater gave the highest methane yield (0.360 ua. CH/un. VS ) after 8 days of batch
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fermentation. Afterward, the amount of decanter cake (0, 0.25, 0.50, 0.75 and 1.0% w/v) was studied
for co-digestion with wastewater in batch fermentation. The result showed that the highest biogas
production was found in the co-digestion of 0.5% w/v decanter cake and wastewater. This system
also gave higher biogas production than the sole wastewater. The higher amount of decanter cake
than 0.5% w/v resulted in the decrease of biogas production. Especially at 1 %w/v of decanter cake,
the methane content of only 5.4% was obtained and pH rapidly decreased. Furthermore, the
biochemical methane potential (BMP) of decanter cake was determined. The results indicated that the
inoculums to substrate volatile solids ratios of 1.0 gave the methane yield of 0.304

mICH,/mgVS After that the effect of organic loading rate of 2.0, 4.5 and 6.7 gVS/I-day on
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biogas production in semi-continuous system was carried out in 1L CSTR reactor with working
volume of 0.8 L. It was found that at organic loading rate of 6.7 gVS/l-day and hydraulic retention
time of 15 days gave the highest biogas production. Afterward, the optimum condition for biogas
production from co-digestion of decanter cake and wastewater was studied using response surface
methodology. Three factors; temperature (30-55°C), organic loading rate (5-9 gVS/I-day, mixing rate
(0-100%), were examined with methane content, methane yield and COD removal as responses.
From the experiment, three mathematic models were constructed. The optimum condition predicted
from 3 models was similar, which were organic loading rate of 6.5-6.9 gVS/I-day at 40-43 °C and
mixing rate of 58-67% (mixing at 13-16 h/day). Under this circumstance condition, the methane

content of 68.5%, the methane yield of 0.392 mICH,/mgVS and COD removal of 85.1% was

removed
obtained. The error between experimental and predicted values was very low (< 2%). Finally, the
purification of biogas in laboratory-scale was investigated using 1 L column with plastic media. The
solutions of NaOH, Monoethanoamine (MEA) and CaO at various concentrations and gas flow rate
were investigated. The results indicated that the NaOH 0.3M with 7.43 1/hr was suitable for
purification of biogas. The highest methane content of 92.6+0.1 % was achieved, which was

calculated as the increase of 35% of initial methane content and carbon dioxide was completely

removed.



