wpo] 9wl WL )

o
)
c

=
Jo
offt
ol
A
[>
o,
ok
ol
o
=
=

2. 9 ddr1=d] HR(AS)

o dE 2 T AT IF
Y THIS Xu et al.(2006)& ©HFd 2919 dual F535 w7104 who]emjs 7pAgE
AEelt. 252 7|ZERETOIA ulolowjie] dRs| et 7h~sl H&EAl pneumatic
transported riser (PTR)CIA] wlo]Qmj~ o] Ax7p dojum F3sh= A7 AL7]olA]
7hasR 48 ddste S3tEeY FEH WU E ]3. ATt (Fig. 1-4 () °lE9
Aol FE5 HL riser9t gasifier7Fe] intermixings WA 1] Ho}oﬂ 728l E EW)
otEl bed T+XE zZtiu 9=t o] FFE 'reactor s1phon‘°] £t} Reactor siphone
Wk kst whgo]l TpAasiylelA dojueE s A, bed% 3 dAY s5E
Al 93& dth Fig. 1-4(b)dlA] EE& reactor smhon% riser seal?} downcomer
2lall T seal Atole] FIto] AZ|EF it o] ¥ Sl reactorZX HbgE
feeds} REEE W7|I7k=E wiEste R AgSth BES V|ERET WUl
(A = AR A9 TH) bed® FYE = GAE g dsko] dojad wj7hA] Fi9]
+ WA, siphon®] A5l AAE F3AIACE o17] wZel A A wkE
AGHARD AFAIZES ZHA "ok mebA -8 AFAIZES 7HAHA AAAR] A 9] 5579
ALdstes ddfof dvh. dxd AYLES ARES 7tast 2% ZAdE Table 1-39f
UERHATE. Y% Tsukubaol 1A% AIST9 F742HteHe] Suzuki®t Namioka: CFB
7k=381719F BFB 47|12 o] Foxl DFBGE| Adol #dk 43t 2xskgi=dl [Suzuki et al,
2005a; 2005b] o] A¥= Table 1-3¢ A st $7tol= thstule] Hayashi et al.(2006)<
dual &5 7F=3b7]olA A Tw AAARC A3 IR EE o]EF dATE HHSIIH
npA ko & EBARAAFA nlo]Qmj~ (RDFYW #H|7]1%&) 7h2=st @ 7)ol 7/BdE il le),
EBARAALS R385 71287(CFB)E  dual 5% 7128719 & A AW
AAZ= o] FAbsitt.
=9 79 Ho]A 9] Institute of Process Engineeringol]4 1990 = 100kg/h &%F<
7= dual FrE5E 7RIS AAske] 2PsE o] <tk @] Dalian University of
Technology°ll 4] Xu et al. (2006)2 ECCMBZ} 2]+ lab-scale (1kg/h)¢] DFB H}o] w2
7t23 AAS st O AFE BHESAT SuEA 71237 ols% (moving bed) o2
AERom A3 Ayl Table 1-3914 & 4= Qlt}. 3+ 8+ Zhejiang University®] Fang,
Cen & (2005 IMWw DFB-based 7}2~3t AlAS 4 AMetoz gdsjen . A
E79] Institute of Engineering Thermophysics® HAFAES o] DFBo| 7%
723715 5518 gEgh vF o Lu et al., 2006].

ﬂll

[o

2
S
>
B
o
>1$~
=
jﬂ

.
_O‘L
ol



(@)

Exhaust gas Gas -
cooler Bag filter Ve

A IDF
Gas analyzer
G, measure
Combustor i
S0A x6400mmH Gasification gas
| Combustion | | Gas "
tube cooler Bag filter
filter
| E | Tar trap H Gas analyzer
L,.Biumass IDF
/ : Gasifier
=4 370x 80 x1800mmH
FDF X
E_ ______ Steam
generator
Particle E
—
a
E
Exhaust =
g =
-
Reactor =
siphon =
""""" Reactant
(if needed)
Freeboard

Riser :

Reactor

{ Riser seal
Dﬂ“’nculner Sea].

R 1_| . Reactant
eactan s 1
Reactant gas 1 gas 2 ﬁl:t gz;

Fig. 1-4 Schematic of (a) pilot dual fluidized bed gasifier and (b) reactor siphon



Table 1-3. DFB-Based Gasifiers in Japan and China

parameter Xuetal. Suzukiand workers ~ Weiand co-workers  Fangetal.
location of the authors Yokohama, Japan  Ibaraki, Japan Dalian, PRC Hangzhou, PRC
Gasifier
gasification agent steam steam steam steam, fuel
(recycle) gas
feedstock dried coffee cedar, pine sawdust coal
grounds oak sawdust
capacity (kga./h) 2.8-5.0 0.1 1.0 200
internal diameter (at the bottom 8 x 37 2 2.8 30
zone) (cm)
throughput (kg/(h m?)) 121
effective (internal) total height 0.98+0.70 2 0.1-05 7.2
(m)
temperature (°C) 792 600 ~800 650 —800 750
pressure (at the top of the gasifier)  atmospheric atmospheric 0.1 MPa —1000 to 1000 Pa
Regenerator/Combustor
type riser (HVFB) BFB riser CFB
internal diameter (cm) 5.27 12 2.8 85
total height (m) 6.4 15 3.0 11.2
temperature (°C) 810 900—950 850—900 950
pressure atmospheric atmospheric 1.012 MPa —100 Pato 100 Pa
(at the top of the regenerator)
sorbent or catalyst or in-bed orin-sy  sand y-alumina olivine, limestone/  limestone
stem circulating material, C olivine (50/50)
circulation, cycling or recycle ratio, ? 55 5-30 10—20
CIF [(kg C/h)/(kg feedstocka/h)]
Results
tar content (g/Nm”)° 24—30 0.7°-3.1
LHV gas (MJ/Nm3)b 158 (HHV) 16 (at973K) 10.2°—13.4 14.9
carbon conversion (%) 70 35(at973K) 60.8—82.0° 30
Hz content (vol %) 115 45.1 38.1-53.3° 451
63.3—73.6°
remarks testswerem  external
ade witha heating
very (laboratory
low gasifier ~ -scale setup)
throughput
‘ar. = as received.bDry basis."At 800 °C; bed height = 0.5 m. At 800 °C; bed height = 0.3 m.



