unAaga

SRALAIINIS: TRG5780149

2 1 [ & a a & & o A o a v
’ﬁa‘[ﬂidﬂ'ﬁ: 52:‘].|1J3’]3J°118\1LgﬁaaL‘UﬂLWGG‘U%@BBT]VLG]J@LL?IGLLUTJ%’]Iﬂi@IB%Y]@]’]L%%G']%@']El

anuaugILazMIWesudanaiateadioiinilaing g

v A o a

ZFownIDY Uazan1dw: Nel.a%. YIGNT WETITLTA

sontwnaluladwizaauingn L%ﬁqmw%’ﬁm@ﬂszﬁd
= 6 .
alLNa: yaneepon.p@hotmail.com
Szaz12a11A39N9: 2 1

UNAALD:
6

Imamu’?ﬁ'ﬂﬁaaidLﬁuﬁﬂmm:mumm5@”[V\|W1ﬁ]’m'iwuimm AILTRRLTOLNRITRADON b6

o

wisnpuiihldsaaununszuiwmsinesuisaelasi laonszurwmsndaudalalasauiunuindan
FoTUUNINAA MW Nz BIgInTanRauAgbalasanlannyinle nazvinlat laaustauslunisuda
Invhannaalders uddnszuaumsiveiuiisdslaihazliTasazualduaudalalasaugefigaiio
a o A ' ' = o @ ea o a & A o A o
WHUAUNTZUINANTAB Y waaddlsnauuiasalazinlaannszuannisivesufiainiuia
& & A . o & A2 o o o & & o
aiuaulasanlodiladuagious dmulunuiduushldldmhousnuisniveulasenlodiuiy
nzuaunInasuds nimsuenuiaaiivenlessnlodldwsaununsvid fAseussmsuonuda
6 U e o aaa a 6 n' aq( A qzﬁv a &a o > ' o
amsuanlanasanmailjisenswesuils wenaniinsidenldibaiwdsiiinadaydenisinlylgly
wwaaigands dagtwsamdsdmivndauislalosiaudninguinywdvulaild (duw Sinw) uaz
a o ' a o A A X a A a v ' A
wywdould (1w nfiwases lamues wazufadinw) Sagamdsmwywisulddanuiaulaluud
ANNDUIATADFILINA DN Sl,uimomuﬁﬁdau’l,ﬁmﬁ:ﬁmamaamﬂﬁ%aLwﬁwgwﬁﬂuﬁ,mn@mﬁuﬁ
THAADANITDULVRILTRALTOLNAITRA 0N LA uTInuUiN lUTAau lasuuUINa0IU0ITRRTOLNES
P ¢ o o o & A ' a ea ' o
rhasanloduduvuihliieenldgniamndwinamdmnniimainlinnudn uaninudalalasian
EVIIONEA [HANNNITZUIRNIINTUTILED HIRINITONEANLTRALAN INT LaTRTRAaN Loe LT
A An o ' A A ¥ & o & o a A [ v o ¥ f o
F93TaINaI TN DI wa1 30901 NITNTUTATADFILIARDNAIN MEWR I AW LA INAI I
wywdou winmwdalalasananaaddianinglagdariiasanloduddsnsddgwuiiasandasns
wasiuWwgaann lunuiiuushldlissddidnintladanfizamwdtiasiasenlodudann:
RINIIDRANNNFDININAIINW NI N BRen la

3 [ a 24 = & A v & ¢ A a a
aAlnan : ﬂ’]‘iNﬂ@ltLﬂﬂ1€lTﬂ‘§L%% ﬂizﬂ‘)%ﬂ’]‘i‘iﬂﬂi&l&ddﬂ’)ﬂkl%’l LBRALDDINAIBTWA

¢ @& A & a a ¢ ® o
2ONIBAUTY LEARDLANING LATIBHADAN LEALDTY N1TINRAINIZUINAT



Abstract
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Abstract:

This research aims to study an integrated system of proton-conducting solid oxide fuel cell
(SOFC-H+) and steam reforming process. Reforming process has an important role for power
generation because more hydrogen production can produce more electricity. Although steam
reforming process can provide the highest hydrogen yield compared with other reforming process,
synthesis gas obtained from steam reforming process always contains the high amount of carbon
dioxide. Therefore, the carbon dioxide removal unit is applied to steam reforming process in this
research. There are two main types of carbon dioxide removal considered: (1) carbon dioxide is
captured simultaneously with hydrogen production and (2) carbon dioxide is removed from synthesis
gas after reforming process. Moreover, the types of fuel have significant effects on fuel cell.
Currently, non-renewable (e.g. methane) and renewable fuels (e.g. glycerol, ethanol and biogas) can
be used for hydrogen production. However, the use of renewable fuels has been received much
interest due to being environmental friendly fuel. Consequently, effect of different renewable fuel
options on a performance of SOFC-H'. The electrochemical model of SOFC-H" is developed to
evaluate the unknown parameter. Besides the reforming process, hydrogen can be produced
through solid oxide electrolysis cell (SOEC) which only steam is reactant and is the cleanest method
when using electricity produced by renewable energy. However, SOEC still requires the high
electrical energy. Thus, the solid oxide fuel-assisted electrolysis cell (SOFEC) is proposed in this

research because it can reduce the external electrical energy demand.

Keywords : Hydrogen production, steam reforming, solid oxide fuel cell, solid oxide

fuel-assisted electrolysis cell
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