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Optimization of hydrogen production with co-substrate of oil palm trunk
hydrolysate and slaughterhouse wastewater by Thermoanaerobacterium

thermosaccharolyticum KKU19
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[Executive Summary]

1. 519asREANYINUIATINITIVY
FoIATINIS  NsiuUsEansnmnsuantalasaulnedisanlalastaandinuliautingdu

Sfuihiidlsendnd
1a5unuganyuN1TITeUsEint 2556 91U3URY 225,000 UM

JrEnaiMTITe 1 U daus ganau 2555-fueeu 2556

FYUNAMLLITY

1) 599M@NI19158 AS. DAATT LSDIUES WINULATING
2) a3 vllvg) wylady A3IuIdY
3) Yo @use TR N87398

e

(% L3

AP INALULATTININ AULALULAE UPINYBEVBULNY INSANN/INTans 043-362121

2. a5UlAsanside

mufinsuudiilelaslaanvesdduuiduiduiionsueuluinugs windifilulasauly
Vs sy Tunisvnassiissldiiiudssansamniswanlslasaulagldinfidssendasitedy
wnaslulasiausauiulslaslaanvesdnduliduiniu (uudsasueu) tilonanlalasiaulag
Thermoanaerobacterium thermosaccharolyticum KKU19

fnqusrasdvasuideiiedanuaulafiegimuinszuiunanlelasiauanddiuliduisiy
sufuidenissshdnilnede T, thermosaccharolyticum KKU19 Tngas@nwnidaseditnasie
nszvumssanlelasiaulunszuaunsminuuyllduasiigungiae Wislildanngimnzaudniy
msuanlelasiouanleleslaansiuiuindeanlsendns

msAnuluduneuusnionisindentaseiitinaseniswanlslnsauainlslaslaamaiduiady
dfusiufudideTsendn s Tnevnisnaunun1snaassuuy Plackett-Burman design Tneildadei
Anwviovun 5 Jade 1aun Wuduveswadisudu (X,) sasrdudlenanun (tCoD) delulnsiay
wove (TN) (X,) Anududureandndama (X;) mnududuredaiouluasuaiun (X,) A
WuTuvesunii@aunaslsa (Xs) waranuauduresnaliuasdainln (Xs) Nan15NaaesnuiIltiudy
vouadisudu (X)) Sasdudlednanun tCoD) Aelulasiauiaun (TN) (X,) wazmnududuves
poUlasTauln (X,) fnasenswanlalnsiauedraditoddynieada Fsladodinaiozgninly
¥msanwnanmeimszausonisianislasiauanlslaslaansduuidusitusuiuihielseei
Fnilnel9n1590NUUUNSNARDILUURLAINB UALDISINAUNISNARBILUUEIUUTEEUNANS HANTS
NAABINUIHANISIAABITin It U wadiSudY  223.78 fadnSutasuinedns SnsrdIuves

FofVanunsalulaSUNILA 49.87 LazANUIUTUYeIRaUlastainn 13.33 Nadnsusedns W



Anlelasiauaraugegn Wiy 260486 dadanslalasiause Ansduansyn waznuinsadafisn uas
nsnezdin \Hundnsusivdnludminveanssuaunisuaslelasiou deyaildannsfnuadsill
FosuiiBeusslovidensnaandsnuazen fo lelazau widadunislisslond sufanaiia
saaludutunsfaidsnnlsehdaiande

3. undnge: uATedlafnuismafuiinalelnsuasangegaainlelnslaandduliduisi
1ne Thermoanaerobacterium thermosaccharolyticum KKU19 Imai%ﬁ;ﬂﬁﬂmhﬁmfmuﬁuame
$au Fadu ileliussatihmnevesnismnaesdsldulsiutadendniidmasenisndnlelnsiauain
Tolaslaanadundudiusuiuiidseingns Tneludunounsnldlida Plackett-Burman  #n
nsesadendnitiinadonisudnlalasiou Fanuin aududuveswadisudy snsiarudleniamun
(tcoD) siolulmstausianun (TN) uavaududuresneUWeidamn Snadensnanlalnsian andu
I§Fnwmannyiivnzaudeniswanlslnsiouainlalasladnsidulnduingiusiuiuinfidsengas
TngldnnsesnuuunisnnaeaLUULAIneUALBISINAUNSNARBILUUEILUSYANNANS KANISVAADS
wuiAlelnsiauazangean Winfu 260486 fiadanslelasiausednsduamsniinudutuveasad
Sudy 22378 fadnfuwaduiiedns snsidiuvesdledtanundelulpsiouniaiun 49.87 uas
asdutuvesnetivesdan 13.33 fadnsudedns dernlelnsiauazangeanlaeiadeiliiinngs
nielelnsiauaraugsanainnmandnlelasaulagldlelaslaandfuunduinsiufiosesaieds
1.14 wh (2289 fiaddnslelasausiefinsduansm) waenuinsndafisn uasnsnesdin Junbngdoe

nantutminueaInszuIunsuantalasau

Abstract: Enhancement of hydrogen production potential (P) from the oil palm trunk
hydrolysate by Thermoanaerobacterium thermosaccharolyticum KKU19 was conducted by
co-digestion with a slaughterhouse wastewater. In order to achieve the goal, the key factors
affecting a co-digestion of OPT hydrolysate with a slaughterhouse wastewater was
investigated. Plackett-Burman method was used to screen the key factors influencing P..
Results indicated that initial cell concentration, tCOD/TN (total COD/total nitrogen) ratio and
CuSO4 concentration had the influence on P, and were further optimized using response
surface methodology (RSM) with central composite design (CCD). Maximum P, of 2604+86
mL H,/L substrate was achieved at initial cell concentration of 223.78 mg dry cell/L,
tCOD/TN ratio of 49.87 and CuSO, concentration of 13.33 mg/L. The P, obtained was
approximately 1.14 times higher than the results obtained when only OPT hydrolysate
(control) was used as the substrate to produce hydrogen by the strain KKU19 (2289 mL H,/L

substrate). Main soluble metabolite products were butyric and acetic acids.



