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Abstract

Because Taiwan is not rich in land-based energy resources, the ratio
of imported energy is above 95% at present. In order to decrease the
amount of utilization of fossil fuel, the target share has set by the
government for renewable energy. The biomass is the most important
renewable energy beside conventional hydropower in Taiwan. Energy
recovery from biomass can not only benefit the environment but also
make profits from energy produced. Gasification, the
environmental-beneficial process, defined as the conversion of
carbonaceous feedstock, e.g. biomass or waste, by partial oxidation at
elevated temperature, has been considered as a core technology to
recover energy from biomass in the world.

Extending the project of the previous year to establish operational
parameters and provide the information for future commercial design of
an interconnected fluidized bed (IFB) gasification system, all
experiments including the effects of gasification temperatures and gas
velocities on syngas compositions and tar contents were carried out in
a 20 kWy, interconnected fluidized bed hot model gasification system
with four 6 cm x 6 cm compartments, and a total high of 1.5 m.

The objectives of this study are

1. Investigating the effect of the operational gasification
temperature on the syngas composition in the [FB gasifier;

2. Investigating the effect of the operational gas velocity on the
syngas composition in the IFB gasifier;

3. Investigating the effect of the operational conditions on tar
contents and removal; and syngas composition in the IFB gasifier;
and

4. Investigating the parameters for scaling up the IFB gasifier, and
assessing in the economic efficiency.

< Keywords: Interconnected fluidized bed (IFB), biomass, gasification,
syngas.



3 3 kA p e

K % i /R %4 % (International Energy Agency, IEA ) & 2017 +# &k
PARA Y gn 20 2015 & A AR R 2T i R B 9.7% o
WA Ed (31.7%)~ %R (28.1%) 2 X 2R (21.6% ) R¥p it
(kA 02016) AR 2015 i@ * (L RRliEF LA BT L A B

£ 180.64% 2 ¥ 7 4.68% % k& 44.58% % R F & 31.38% >
Tr REAF LAY 2 5 panPac b § B3 T o Bt R0
At ie Rl RdE R LA fR g HY 4 a2 I 2 W Ak
B P L ERRArieaney o p oA Tt RS R RS
fa 2 22 Bt (feedstock preparation) ~ ## 3£ 42 5 (conversion process )
ME AR R Lt T w2 T 5% (drying )~ /& $.( briquette )
Frig d(pellet ); # 3% 42 B &~ 5 # i* & (thermochemical )#& it 42 & (4 :
P~ itagr i) 252 8/4 p 8@ s (40 #h,
R FEREE ) RS A Fa Y o 4 B it 425 (biomass
gasification) & B F B> G AB R TR FER P IRNAL §
CF e RS T (e B S BRRSE ) TR
T A i iR A S TR R R 0 o Aéiﬁéﬁiﬁﬂﬁﬁ

ML —

C“’r

1 b

\_
i

[

“r3) T F i (gasification) | #hdp &% B T & 7 2RI LPIRA

MR o R R T (ArB R R R D R

;L ’

51:‘{

Tt 2 RS PR RTAZZ TR F AL SR F IV
EF T RECVIFERIABPEF IR R BRTEZENR
ERA RGNS B B A ERAR  V RITH
oot CERZ A, F il Fentty o LT AR

4



Fep gty (S5A 325 >2000)e !
Flargzzf B (rif R Rz awlrgai iy
S EfFL ST FES (equivalent ratio, ER ) £ fi% %5+t ~

ZHEFF - AN 0204 2 B FIPF b2 BBz AR H

™

12:7‘ P\—:'7 '&g—/\ b%j’ﬁl‘&‘l;l: m”ﬁ ):’Li‘% P\?' - V/E‘—f—;'}'i.faﬂ' ‘]‘/}%Klu\i‘ TLF

“r3) T # 1 (gasification) ; fhdp te B T & 7 2L et A §
CE R BRSO (AR ARRE) EE L F BRI A

TR RS F M F T AA TR AR 4§

PF T REOVIFERIMGBEFT TP L P BRTF AR
BRA TR R B AR E AR T REL e

FipogedEr LB RE L Fitard Aty o AT S YA
fed e d 2@y (L0 ~ 322 >2001)0 b aEfns § it iy
F}f&b#%ig;’i(gﬁé‘ii)ﬁ&j% }A')%T;F""“L;'E'_?,;%é")’
= Jﬂz 2 W EHZ L7 F # @t (equivalent ratio, ER ) &% f 7 ¥Evt ~
BEFF o - A 0204 2 FF L2 BB A SR b

PR A EEFIEES G A oA BRI F LR

”n

P RERSLE R R R 3 (1) F ookt E )
TRAFTERLGRG Q) F MR R 0) A
AP o PR R () TR F EREBYERE K%f\ﬁ;:;{



FUP2_F P RAES RV EE(6) F RS

FAF AT R T EAREI VRS A AL (TR
—BF IR RRAELIET AL BIFE (ZRL 3200
2001 ) % - FREC 2 30% F B (drying) > 8 F d (TFRL) #1
S kF 0 BB NS 100-150°C » At FAE 0 F ude 3 AL 2 o
SHEZHARFE R (pyrolysis) > ¥ F RFEFHESIERR NG
150-700°C > ¢ 2 4 % % ~ 4L M LW (tar) & 2408 2 Eak (char)
R o w2 S 3 1Y F & (oxidation ) T A fEA 4 20 B -
Bz FHEFE Mg b 5 - FRER4 (exothermic) &

B R XS 700-2,0000C 0 HF N e

C+0,>CO,AH=-393.8 kJ/mol (1.1)
H,+ % 0,5 H,0 AH=-241.8 kJ/mol (1.2)

Sw P 5B R FE R (reduction ) fedk ¥ ek R T 3B (7 B R enit
BE R wFE s EF R (endothermic) > #7/B B ¥ i K BIFE
Mo 5 800-1,100°C o pL3Rs cd hv ud 3 b (BHE) FEER K

Bid o UpbE A B K RS S

Boudouard * /& CO,+C —2CO AH=172.6 kJ/mol (1.3)
KEFF C+H,0<CO+H, AH=1314kl/mol (1.4)
K2 FHEF B CO+H0>CO,+H, AH=412kJ/mol  (1.5)
ST C + 2H,— CH, AH = 75 kJ/mol (1.6)



Pk g (CO+H,y) FRiEFF F Blosmafl* 218 4
ProBt RERF L ERAT RA G BIFR O B EFETEREF S
ARV REREEL R A R BRI L EEF RE (TF
Vg ) Rt dm T oI > FRMEPN FANA TG P TH G-
FUORETRFW > ERASFRE T AAAE B (TRBE) -

dodh arit o F 2 B B2 A2 H L B2 kT e 2 4 B TR
Bap et - BATR RS EF PO RIR2 29
WX R A 59 15-30% - § 1 10-12% i § 22-4% ¢h
B2 N5-15% ehz § VB~ 6-8% arvkix ~ 13 10-12% g F o
ERPEFCLFOAF ORNTRBEF PAFES0% U oo

TP E e i SV A8 Y & (interconnected fluidized bed » IFB)
GRE 6 BRI R 2 AR I REEACd PRI e
- Al TJpd AR R ER SN LR R RATF 2
LAEF RATR o PSRRI G dk (T Ao 1L AT o Rl
F 20k % A& (dense bed) @ T A il i K INeat ¢ (orifice) i &~
gk (leanbed) ¥ 3 ffEnk® B > B AXEE IRk (weir)
& - ﬁ—“%ﬁ‘“‘ s hopt B A AR s o SV RE T R B VLI%\J( o Rg L
B2 bR REE 0 AT RS Aol B AR R
BB ZRFBERFEIR 2P FIHHE TEREEEFEEI A B

«}"% ;:—‘3\‘ ﬁﬁ{ L@ VU}\‘ e ’gﬁ it }% :‘é“ ‘:g °
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% 3.1 e Aspp B AT

Feedstock AR BRI @ BRI
Ultimate analysis (wt. %, daf)
C 49.52 42.93
H 6.26 5.34
O 43.50 41.51
N 0.72 1.98
S 0.00 0.11
Proximate analysis (wt. %, a.r.)
Moisture 9.95 9.52
Volatile 88.29 78.51
Fixed carbon 0.75 9.54
Ash 1.02 8.13
Heating value (MJ/kg, a.r.)
HHV 17.69 15.86
Chemical composition (wt. %, dry )
Mg 0.05 0.25
Al 0.02 0.15
Si 0.10 0.87
P 0.03 0.82
S 0.08 0.28
Cl 0.05 1.77
K 0.22 0.88
Ca 0.45 4.44
Mn 0.01 0.03
Fe 0.04 0.33
Zn 0.00 0.02
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