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Report Title Production of fuel gases from biomass by fluidized bed gasifier
By Miss Suwapa Puttapoontrakul

Miss Aue-anuch Yongsuwan

Advisor Boonchai Chotiviriyavanich
Co-Advisor Assoc. Prof. Dr. Paisal Nakpipat
Report for Bachelor Degree of Chemical Engineering

Department of Chemical Engineering, Faculty of Engineering
King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

Production of fuel gases from biomass by fluidized bed gasifier project had the main
point that concentrated in the design and development of the fuel gas producer from biomass

The designed gasifier is the fluidized bed type which is more advantage, such as,
continuous operation, good reactivity, good mass and heat transfer. This project is also designed
the combination parts and systems for gasifier i.e. feeding system, heat insulator, control system,
gas products cleaning system base on research and theoretical relation. The experiment have done
are investigated optimal operational parameters to concern production

When the bagasse that used in experiment were burned by the air feed rate ranged from
2.7 - 3.7 m/s. The temperature along the riser were found to vary between 500 — 700 °C at
atmostphere so that the gas mixture consisted of gas products and particle of biomass which
separated by cyclone. These gas products were analyzed component by gas chromatograph.
Finally the experiment results have shown that the CO 2.48 , CO, 3.13 and CH, 1.23 percent by

volume
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2.4 RIZUIMMIHRaFNIATY [14,22,23]
o - o A o Y a o @ o P
aszuwumsunagiingu Wunszurumsnmiditauda Tasedonis duahive
(] .3’ - 1 1 -3 Y 1 b4 = A o A v ;
veauveuFonds (u oy 19 o'l uazFwnaduq ufanldninnszusumsii
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$und1 ufa$Iu1a (Producer  gas) Femnnsoda MuazuazifuFemalunsesud
fuarnielu
2.4.1 1n50aufasvheoas
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nsewnaghowes Humseion ¥ lunmsnounaudemawdsldidudomnas
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4
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2.4.1.1 mIsaRadvhaeesuvuiiomdnisTagRum@ounnvaizis (Moving
Packed bed gasifier)

ﬂ 4 da VoA o A Y
Whwnsesnfinneuniaenswlanassh 2 szasvas Snvasmsmuiiumsn
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szuvaumetuaielu (Up Draught) Tamnadionldfaqissananunanh
Sagalszian1d mazszuuiiimiesniminn [26]

“szuvaunelumiieas (Down Draught) Taoanntionldiaquszian 1l uazlé
fudnIdagosuiy szuviiimeemmipenth szuvauaehideiiu [26]

“szuvaunolumdaluiuiney (Cross Draught) TavanntivuldSaqilszian
gunield Imdeemndosndiszuuusn uamnansvuviioes [26]

“szunaunelum398uias 3193 (Double Circulation) 141deTagulszian'ld
azdw ldlunSesfnsalifearfuudnuazii TaeRuSnaianidus ldsnuazas diianis
asezla’ld [21]
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Tna uazdsaansoutvoanilu 2 szun 18us [4]
i A ] é L o - . g0
520U lde s aandsnuauauInn1ouen (Direct Heat Fluidized
Bed Gasifier) sannus sudaninmawneluy
szuundealdanuieusinaigusn (Indirect Heat Fluidized Bed Gasifier)
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2.4.13 neaiadrhuessuuuinamsuiife

dunfealfosalfildfusniulansuasdsznounierila wu TaTatu
(Dolomite) Fefnefiuyuiignuaalaniuda (Calcined Limestone) nivo199z19da301l§A5en
wumineenlud (Fe0) udr 1fuRasandnuvsoomaduudadmsumn
2.4.2 szanvaanssunsufadiingy [22]
aszuumsuiadiindusathulfasouafisenhaudatuvewds veudile14
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2.4.2.1 eandafivuia3 indu (Oxidative gasification) 1Hufaoendwuiiuda
o aan 24 a ' Y 1 =) 9y o ) a S3n ¥
#1l§aser ufaeendisuinninmsimeimadigin vioonlfufasendiouyiqninla
§ 1 a a ry . 1
uhaFnnaffadunnmildeendiouuiqniseiniuiou (Heating value) gandmfa
Funafinannmsldorme ssdilszneuvewRadinia 1dud Co, H,, CH,, CO,, uaz H,0
@ ldomansli N, Aav)
b 4 4
2.4.2.2 aPanfadAindu (Steam gasification) 1¥lotiminl§sufim¥enas
<& a a F4 4 4 M 9/ a
i dndgungiliveuarsyge uazdsaldnruieuninuenssurindislviguvgiveunygs
¥ o aaa a3 o 3 = 3
ivanoremuial§isoufadfindu ufadrafifaduszliesdilszneuves CO, H,, CH,
,CO, , Az H,0
¥
2.4.2.3 TolasufadWin¥u (Hydro gasification) 19 H, inlfAsenfubends
uds anudeunrohumigann uazldnnudulwmigeds 20 wazihania ufadiuoah

=y 3 ¥ T
avussisznoudiulvajilu ch,

2.43 Ufsnudnvesnszurunmsunasiniy 2,7,17,28]

2.43.1 U§ia3eInlslada (Pyrolysis Reaction) Tunszuaumsuiaatindui

o Pyrolysis of carbonaceous fuels 38 Devolatilization 1iums mmuuﬁummﬁnﬁmwﬂﬂ 13

o M3 (Tar) Huea 115u91n 1 een91nFauan 1861 (Chan  wieuns'old iilu
waaswatndn uazluffa 1, #u cH, dndes i livewl§isonInlslasa de

Biomass+ Heat - C (2.1)

2.4.32 U§a3aunInillasnss (Combustion Reaction) M3 lndiTavassday

sandrnuminldnsanuanudewion ¥ nudelulfasngald aunsaaams 14

@emas LPG Tumsidrzuvegluguugiigmasanatld vuumsin W ldufia co, 44

dnmilalflunsifrlfisonnemda Ugasoun IndTaoasalszneudae

C+0,->C0, AH = -94.1 kcal/mol (2.2)

C +-;—02 —>CO AH = -264 kcal/mol (2.3)

= o

2.433 U§HSumnaria (Bounduard) Huslfisewdagnsundiliifauds
anae A o o ar 4 ¥ Qs
co fs UffSuisaenduosauqainiiszning comay co dhuilfisniundu’ld fuegiu

= & 1 A 1 3
Qmﬁ@‘ﬁ‘ﬁﬂﬂzﬂﬂﬂﬁﬁﬂﬂ1ﬂﬂﬁﬁﬂﬂﬁ

C+CO,<2C0 AH = 414 kcal/mol (2.4)



2.43.4 U§nsensuleri @Eydrolysis) WhulfAsowfadfinsuiiinldidaude

H, Hudfy
C+H,0+<CO+H, AH = 32.2 kcal/mol (2.5)
CO+H, 0 CO,+H, AH = -9.8 kcal/mol (2.6)
2.43.5 Ufnsmdulelasiou (Hydrogenolysis) 11 laufadimu
C+2H,«<>CH, AH = -20.4 kcal/mol (2.7)
2.4.4 maenTusl

maw Infidul§Asnsenhaudaeendioufufemaiidatuedsinda uas
aeiiiossuianlar o ludiflemsrn lndduiiude lse ndanuanudousenin ufia
eendouii linlfisnnsmn Tndinnneima Suiudneendouiiuesfilseneutszin
fova 21 TavilSinas

9 ¥

winasnswlanased 2 Mimstunaiiamssn nddwduluawuugdalad
warnunumsen s nduiivudurehign ndami idnamsmd e U9
mssdanszua i dsemafidudiinlunsduni18ud dszimadengy nazilszina
anfgenim uennniidaihinisemmovin ¥naaesmquanidvesmssomanudenves
vigdaladiualasimedmsvitorihlddh hlnehuue [6)

sz a.9. 1950 nsfuniifafumsen Tuifldnsyfoniundu 188ms
dunaiingdaladiumnldfunsmn Infinndetu marziidedde msthomaandouiige
AuznssumIms Ifhdunaaazanayitens Isauiuveslszmadangy 1dads
wun Inigdaladiuetuiiitednyeaunamanivesmamntndl dnvazvigdalawsu
melua sazmstiomanuiou ansasunssanUULUKUNITBURT ndwwIndnuld
foyadiosdundrmnaumsisens iuiumilszmasingy Swdmiohdldszuy
s Indidomaslummigtaladiun Ssaunsonanleild 3,600 Alansudedalus

2.4.4.1 dff3eundivesmsmind

9/ a Aaas =} v s A s o
ﬂ1ilN11ﬁﬁJ‘ﬂ$£ﬂﬂﬂgﬂiﬂ1lﬂﬂi314’31\17’1'!51]%11 181@58%‘“ HAagHIRoUq AuUNg

o ar L] v ans 9/ (24 dy a [~ 4 g a da d?
PONYLIUAIDYTIUFU ﬂgnsmms;m"lﬂummnmawamm UATIYBINAINNAYUTIUTD

b 4
=

nalgisomsen lusitueondnulads

H, +%02 - H,0 AH = -58.7 keal/mol (28)

co +%02 - CO, AH = -67.8 kcal/mol (29)

CH, +20, ~>CO,+2H,0 AH = -1934 kcalmol  (2.10 )
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(Heat of reaction) NgaIn il 700 K

z ¥
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g = 4 =\ 3 o) ) Q
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o A a ¢ o - I Y PR T s a o
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2443 mswn Inlihaanigdaladiug (Fluidized bed combustor)

Aomashinnunndluamgseladun 18un s swdn iy
Tazan 'l dudu udnimdsnunmdeuiifadunamsn il $mdanssua il
ﬁ“u”lmf’rﬂunﬁmfmazﬁmﬁ'wmﬂ'nui”au"lﬂ'l%"luqmm‘nﬂssu 2310% WTANTI829A [5] T
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wuieansiminzaylumsennd fe figavgd 900 ssrurmGoa Tasldarudves
219 98.20 31w Sasimalousuiiu 0.675 nfwen® wfi FeesIdusz@nSammann

Indfigageafesas 89.57
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2.6 MBNINL IV
f‘]’ & A A o w 4 WY & o v a

MIfunLUNaFwaa Suiinstiufin13iiie Clayton (1699) nAasInFUTMIBEUTAY

¢ & A g 2 P 4 a {o
wdmunufafildesesnvinmsessuiiauda sanso FihuFemasld uenuinildeliswau
- @ o A 9 & 3 [~ = ¥
HEIRULATTINIAINAIIAUNYYDY Gardner and Barker (1791) Fanuhupadounildes

L] ar 0’ 1 1 _y -4 =y (-3 ar -4
sonnanddssniunie loihnldawAduduFemasmunsasindun 1 fiduidomas
» b4 ¥

wlnddmiundieleir1148nn5e deu1 Murdock (1792) mdadmaftldninmsmlng

vosgwinnldsz Temilunsyaazfodiuasa ez anwsugumeluiiege i [16]
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pzuIUMITfadiindusIningAued1du  Lebon (1789) MARBMIINITTUIUNS
= @ 4 o
uRadfiadua1n 'l uay Lampadius (1801) Aamanuiiuldldernnmsldlsz Tomiude
38 -, o T ‘3 :”
Fnnanalifl saavnnszuumsuiadHinduvesam Il msda 1afmhuindusudiu
aaAa [ 4 a o o
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