MARNUIN ¥

AN Yo Aa o
wmm‘w"lmnmmwnw



111

MIs NI sTzf TR an sWaws widgainedadn

Tufl 25-26 TUINAN 2555 AW ANDIADATUASUNTI bSal

= o = = v A & & <
mwamu,nawsamaammmﬂamu,naﬁumma‘lwaﬂmmuamﬁu
SYNTHETIC GAS PRODUCTION FROM TWO-STAGE UPDRAFT GASIFIER

o = " a_ o 2 o a- = 3 g o o et
aigayId anadse’, inus axsfatng’, Sauty IWsund’, F3ip sunsioassd

.1 ) 2 R . 3 ) . 4
Nuttasun Anutaliya , Mana Amornkitbamrung , Rattanachai Pairintra , Wirachai Soontornrangson

"sadminalulafinaso, 2ﬂ1ﬂ3m1tnﬂIuTNQQMﬁn1'w ﬂmmﬂ“«nuﬁmmﬁamm:’i"ﬂ@,
‘moirinaluladduad aneniwonstiniwuszad s inendnaluladwszaaandsuyi

126 DuuilszTNANA U NLWIR LATHAT NTINY 10140

"Division of Energy Technology, *Division of Thermal Technology, School of Energy Environment and
Materials, *Division of Biochemical Technology, School of Bioresources and Technology, King Mongkut's
University of Technology Thonburi, Thailand.

‘thamalulafinganu saiwideinemansuazinalulsfutadszinelng (12.) 35 wal 3 a.anaaih
2.ARBINA A.1MumE 12120

qDepar‘[men‘[ of Energy Technology, Thailand Institute of Scientific and Technological Research
(TISTR), Thailand.

‘Corresponding author, E-mail: 53402610@st.kmutt.ac.th

un@nta
nwidpikduvmsdnsinszurunseirdiindud mennfaniarialvadn wuy 2 1w lapld

' '
el

a1 e I s wEe ﬁ”lm‘i‘nmmmﬁm'nm‘nﬁwﬁmﬁmﬁmwﬁm@ﬂ13@1 T@lﬂm‘iﬂ'ﬁh@mﬂﬂﬁﬁu‘ﬁ’ﬁn"ﬁu

usznaaadld s mRnUSInmuds T arnEs 1umﬁwﬁﬁLLﬁﬁﬁgmﬂgmﬁmﬂn”ﬂumu AWWLI ﬁqm“ﬁ{]ﬁ

TUTANTH 800, 850 waz 900 °C l,l,ﬁ'm"ﬁal,wﬁnﬁuﬁﬂvlﬁﬁmmmfaugnmﬁﬂ 3.25, 3.53 uaz 3.58 MJ/Nm'
TasfidSinmeansvanuananloduazlalaniawaie 18.1%, 19.8%, 20.7% uaz 4.1%, 4.7%, 4.8%

P )

AU IAU INHANTINARDIND N n'lwﬁml,ﬁ’mﬁ‘?aLwﬁuﬁ@mﬁﬂumm@m"ﬁu 900  °c dUFum
emfuaunauanlodus: lolasiowdadu 12.6% uay 14.6% vi”m'nu‘?au'_ﬁumﬁmfu 9.2% Lﬁﬂﬂﬁﬂ‘ﬁqm%{]ﬁ
800 °C ‘ﬁ{lLﬁ‘uﬁ\lﬂ‘-ﬂ']ﬂﬂﬁﬁ“?‘ﬂﬂluﬂﬂ‘iwﬁ@luﬁm%ﬂL‘NawﬂLﬂuﬂﬁﬁ“:‘ﬂ’lﬂﬂﬂ’ﬂlﬁauﬁﬂLﬁ@ﬂiﬁ%ﬂﬂ‘lﬁﬁﬁa
qmwgﬁﬁuﬂfu lumsnasaslladuissSnowimidaings ﬂ@ﬂaaﬁgmﬂgﬁﬁh%'ﬁn"ﬁu 900 °C Aidgas s
Salash 0.03, 0.07 uae 0.15 Unin Wi LLﬁm"faLwﬁuﬁwﬁm‘lﬁﬁmﬂfnﬁauﬁﬂLaﬁlﬂ 3.83, 3.82 uax 3.78
MINm® enudnev SiuSanmensuaunananlodiads 21.1%, 29.8% uaz 20.3% uazUSinaclalasiautady
6.5%, 6.7% W8 7.0% Gadeiy IMHaMIasaInyi1 maaalatntiaislSinma iy ausauuan loe
us'lalasian Sadunasnnufisonaiaefufs udnmsialatenniivldasyildiday jisanamaidn
sndu dsralduSinaeniuennananlodanas §AzN1NAs auﬁ@mﬁgﬁ"ﬁvﬁ'ﬁn"ﬁ"ﬂ 900 °c 1flatin
g6 0.03 Umin Lﬁuﬂmazﬁmm:ﬁuﬁgﬂ TasfivBsnmmfueusananlodua: lalanaufindu 1.9% uas
26.1% ﬁ’lﬂ'nm%’auguﬁm‘fu 6.5% Wisuriunsdilidalasi

Mmadn: inrdauiaoiialvaduuuusastu Sednlne danssouss Ujisenamaidn

414



112

s TN Tza U TR WanswanewIlgasgnagatn

Fuf 25-26 TuI1AY 2555 W INgNauATUAS NI Lsal

Abstract

This research is study the performance of a two-stage updraft gasifier via the production of
synthetic gas using corncobs as feedstock. Particularly, the temperatures of reduction zone would be
varied. The injection of steam in the middle of the process to increase the gas yield is also included.
Variations of temperatures in reduction zone, i.e. 800, 850 and 900 oC, resulting for the average high
heating values (HHV) of 3.25, 3.53, and 3.58 MJ/Nm® respectively. The corresponding yields of carbon
monoxide (CO) are 18.1%, 19.8%, 20.7%, and 4.1%, 4.7%, 4.8% vyields of hydrogen (H,) are also
obtained. The results obtained CO and H, contents, including HHV of gas produced at 900 °C are
12.6%, 14.6%, and 9.2% greater than those of gas produced at 800 °C due to the endothermic reaction
(The process is fastened in a high-temperature environment). The injection of steam at 0.03, 0.07 and
0.15 Umin into the 900 °C reduction zone produced gas with the average HHV of 3.83, 3.82, and 3.78
MJ/Nm’ respectively. The corresponding CO vyields are 21.1%, 29.8%, and 20.3% while the H, yields are
6.5%, 6.7%, and 7.0% respectively. The injection of steam increased CO and H, contents by means of
the water gas reaction. However, the overinjection of steam can cause higher water shift reaction that
reduces the content of CO. Based on the findings, the optimal condition could be achieved when the
temperature of the reduction zone is 900 °C and steam injection rate is 0.03 L/min. The CO and H,
contents are increased by 1.9% and 26.1% with the addition of steam. HHV is also increased by 6.5%
from the case of no steam injection.

Keyword: Two-Stage Updraft Gasifier, Corncob, High Heating Value, Water Shift Reaction

LN

ﬂﬁ:Lﬂﬂ‘lﬂmﬂuﬂﬁgmﬂmmﬁnﬁuﬁqﬁi’ﬂ@"‘ﬁ*au'mmﬁaﬁafﬁwmumn T I ULAEI WA
mguﬁwﬁﬁﬁ“nﬂmwgu mansoinldulasudunasomneunwldnannssis las3siinaulauasd
anandulyldgeann da ﬂ’]‘il,ﬂﬁlr_lujﬂﬁﬁ sl dwfmdawdisonsuiumsuiadfliati Gasification)
SodunszunumsenlwifinamaldnnefimsiiasenSauliiAansen Tndiil YO (Partial
combustion or  Oxidation) ufsfitAaainnszuaumsilsenaudrpufaiiiunlnldas ufia
fSUakLauan bE (CO) wialalasian (H,) uasuiiaimu (CH,) [1]

dnlwaduinmugfiosianisidnslgmduinnunn wsefsuililadlis: Tovimdadiu
Faadwansnn ww Fed1lne Srdu wazlu Wudu andaualud 2550 dszinelnaiinandade
drlwenszanm 4.3 susu Sawndansfiduditminadsznm 0.8 #udn waziindusazlulszanm
3.8 e 2] Mahdwndafamsilasanzdidinaddinsnasind wdmninnluszwing
nerrumsuenuie snddsudwimdamisdonsuiumsuiedfiadu ﬁutﬂuuwm’wﬁm:uﬁﬂ@m
'Tﬂ@Lﬁ‘ﬁaﬁaﬂ'Hm‘imum"l@‘%%'ﬂﬁu Snvivlanandaduuimdamdsimansai i dus: lomtlddaly ua
dywmilsiisinwuannmsihBasnssdmnsrumsuiadfetude WoumdsimnaivSinamsmne
Lmzm'm%uag'mﬂ 13.4] BslapvirlUennEauimdainasar mansovnanulddls l5Baundsdiinnatuls
i 50 % wet basis [1] uazidiain® s lolsluandauimdamwdsezyin e laansnrnanuldasg
s ansmm nliuimTominaa leiaeuiouanss uaditaiuduudowdusmwouwnn [5,6]

Tagyuidildeanuuuimnadauiasialnedu wwu 2 79 lasmassnariuenbwlaanandu
Sendu udnRadasimiumibanalduisanvanlasanlodnniuen sl Souewhl§smnududau

415



113

msdszraiTmsIzsiuTa Wanswaeuldgadodadn

Fufl 25-26 TuAN 2555 W INABASUASUNTI LSal

Tugansulouldmudn (aifindszininwlumsudouts wasldoanuuususaniuwldmunsauiy
gmﬂqa‘ﬂ@‘ﬂ:ﬂﬂn'mﬁ:ummmﬁaﬁwﬁwﬁlﬂu’gﬂﬁwﬁ'@]ﬁiﬁﬂ’uﬁu@‘i’azlﬂ'mr%’au (Thermal Tar Cracking)
IgEnsunits uasvhmsansnszuaunsufisdRieduanianiauiasiolnadu uwy 2 u Tagld
et Inaduifonds vnmasssmsazmInsauiadanderion qﬂT@mmrﬂﬁJﬁ'@mma—‘lﬂwau
mmmﬁamm}mgmﬁ@ﬁmﬂl‘umw nansfatudantn uaznasasltlaiitioiiadsinmnsnsauds

VIBLWE

o ' o
onsrasazainIdy

finwazimaneruimIumsaiaudadaiwisnnaufauiasia naduuuuaasiunlasld
et lwan il aL Wi

ABa w1y

awu’?aﬁ"ﬂﬁﬁn’wﬂ%”m,ﬂ%aaﬁaum@ﬂmnifﬁm 9 Tanfipazdoadil

1. snudawianiialnadu gnaaﬂLLuu1ﬁ’LLﬂaLﬂuﬁaufmﬁ:aLﬁ'mﬂ?mmmmﬁmlﬁw Tanduun
Jutuiantuwianmanueunu 3 mm  $U50a3 04w’ fudraidudunadviainagnul
fi1Binas 0.04 m’ usesssmMwsznaud 1

PN
R Foududomds . Y -
. ¥ "~
Yaudmdnmi - 49 - e unlml G mw ¥
\ viodala —
\ [ rra——
Fi-- L Hosidndu =T i
| ' | | r*“”:.v‘--—Tl---t‘ ‘‘‘‘‘ q
4 i
. : ] - 3 e f |= ) ]
3 | | viaiasla T~ f n 1 1
i ! —~ [ : u [ [
] h 1
I i A o WU (SE—— [
I F-- X . e [ ,'- ‘! H
] kY ’ . [ F LY [
. ! s ol C = > 1 ] L] !
soufud — | “ Yo riagungiadniy 4t o
T : ot—. b
1 i s a7 L O [
- ] Fariagampil o I 4
i ]
b 1 i 7 - el A
) ! i AmATITEUTAMEL — r i
vigdwn A ) !

mwilsznaudt 1 wnnBauimTamassiialneduuuusestuduen s (Fw) uazduSantu ()

2. qﬂﬂmiﬁmmm:mml,ﬁmfa Wasd9 sznaudan WmTﬂﬂuﬁmju wiasnuwiuTiaudonus:
fiaszinpaaaudiniudn 6 °C wazdidniuinaudsanas 0.07 m°

3. TANARNAALTE Tduaiaas 3 wa 1 usah ‘]J‘a’fzﬂElﬂJiJElﬂ’]’]ﬁ’Jﬂ’J‘]JﬂNﬁﬂﬁﬂ’]‘ﬁ‘lﬁmlﬁm%mwﬁﬂ

4, Lﬂ‘ﬁlmﬁ’uﬁ@%ﬁ’lﬁqmﬁgﬁ 140 °C anudi 0.3 MPa

5. iehesfatadanmslnauds 2 dunis 8o dadammIlnsa madensauisltiesesia
a1M3L5I83 (Anemometer) wazdadanmsinausadonadldiaasiiaouuusesfauasuiuofinad

6. Lﬂ%:mﬁa'i“@lqmﬂgﬁl"ﬁ’maﬂmﬁmﬂa Type K 37%7% 5 @ik

7. Sasiensiufauuudaiiasimiuameiautrenfuansouanlod finu uss lalamnasw

a_ﬂm'niﬁmmgﬂﬂnnanLﬂm:umﬁammam’rﬁwﬁmﬁ'mﬂ@uﬁnmwﬂ‘a’gﬂauﬁ 2

416



114

MsssTiTIMsTzsiuTIR Wan W uIde a1

Tufl 25-26 AN 2555 A INsAUASUASUNTI LIl

Remark
Tl = Combastion Zone Temperature
Condenser
23 T2 = Redudion Zone Temperature
T3 = Bteam Temperature
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