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B1E
1—1 [FLBHIC
1—1—1 #HEERLED

[EIRZCSRE R I & AR - GIREDREE) &\ ) FFRRRE IR AN
RRE LM OB R A HEET % (Core Research for Evolutional Science and
Technology ; CREST) 2 FRL 9 EE & LTHRIREANT. [EIRETRELIFZ AV
EEREY) - TIRESERE] LWOHIMET oYz NI, MEET VeV =7 F EFHT
5. MEET & i3 Multi-staged Enthalpy Extraction Technology Dl Té %. MEET 7'
/7 FOHBNE TED XD RIRERREHIRT LT, IRIE R THIST
X, BREEICHE S BEANARERICMZ LA LBHERORENITZAD, Lot
NI, LOLEREOEVENNAZREI AT LORELZBENLETILOTHD.
WL EANTEY, IERREOHEATERFZOTNEREY VNIERFLENRD
bk B LS, UMD T T U B RRIZLTWD I LA MEET 7V r Y
7 FDOFRTHS.

R STDZ A MAMERT S TIRISEA AEIF) &0 9 BRI, AfmXOH Tlde
#BD “Slagging Gasifier” (ZXILTHEHEL LTHEMATS.

MEET 712 ¥ x 7 MZ$IT DAMEDKENT, (I MEET 727 FODIHIZ
HRENT AT VERY ZEIF & W5 H RLIF &R Rk 200kg/day B4 O EBRIEE TiEis
EITU, RTNVEHT AP OREET LI ETHD.

KBTS N F A —VORBREBIIVFHE VD T & T, FIERBREZ KLIZA~
TNRH ZEIFIZ BT AREEZROTH L, R FEOBRFHRAAT.

1—1—2 MEETpgy=/21
MEET 71 ¥ =/ FOEARERIZIUTOL Iz TnD &),

HEOECHEREIN-ERERRETENT 2RV T, BEESSARR EOREAK O
VVREHZE I TREZR, E3hE, RREIAM, LA LEI A NORES AT LEH%E
TAHILAEAME LT T, AREI AT AT, 10000CLL EIZMBA I N 7-&iRZER
TEREZ H AL, AT AT OBRBEERME X RE LIRS, ERTRAEHUR
HIEE TR NOx BRIES ¥ T, BRI —E LR I — U 2 B8+ 5 & HA
LTWET.

PLEA BB+ A E0E LTMME FNbICEo TIRBEANTZ VAT LEIMEET
225 KW LpEh 3. MEET VAT AOBKITER 9 FICIREBENILONLE
L, Frk 13 EENGK 1-1 TREND L Do 7. Tk 9 FEkE, AT
Yo a—Yx kL —3i 3 (Gas Engine Co-generation) 73 NOx MR ZEKMRBER A 7
5) Hy o7

THALERFE FRT 7
ST NIRRT AT E O =T Y = AL



[ Air (Room Temp.) ]

Solid Fuel

High Temp. Air]
. (1000°C)

.| High Temp. Air|
Preheater

lagging 7" Gas Engine |
g | gine
Gasifier Cogeneration

Fig.1-1 Concept of MEET system

MEETY 27 LOWIBIZLLTOM@Y ThH D, ARPBEIEY &\ - 7= [E ke T+
AMEF O TH 2L S, BEH R E. HAERNITAER 2 TN L7 1000°CH
BEDZEREZRND. EURIREIO T 2z & o THE U7 23R4 T - 1810,
T D, MRINZH R 2T, 2O—% T AEHITh 522K & BRI
DIBITHV, R I A AR OBE L LTRHY 5. BIEBE T OMRTH 2L
FATEBOBESH, 277 LTSNS, BREKEAVAZLIZED, K
TORNKAEBRE A BESE LR T, VRRELZKDOBALLLIZT 2 o L A4
ERD. BREL SR T 713, BRENTWAWVK EIZRZ Y, AR/ S,
ABFFEAKIGRUZ LTV BT RS 2P, TR % H 26T 5 & R IR S O v
HIT O IR AEFO—FETHY, MEE TV AT ADERHEREZED—>Th
5.

1—1—3 H=xib

AL (Gasification) &1, MO FOILFEFER AL, CHy - Hy » CO + CO, 72 &

BHINTHEKRY HBRX 8
NI NRIKTEREN 22 B2 %— 7 ) —H 2



DINS e ARy Tzl S E B 2L THD V. TOFRERLE LB () B
LU ER KRG 2 ¥ o AEFH (Gasifying Agent, Gasification Medium) % V72 ER
N - WERENRHAVSNS. TORIETRETDHA % H A{H A (Syngas,
Synthetic Gas) &#L T\ D. H 2RISR (1) ~ (1.3) WRT UG
#FAT 5. KX 1) ~ (1.5) CRENAFIGICIIOL R H Y, BT LY Rig
78, (1L 1)D B iR (Pyrolysis) , 3(1.2)73 A 7 AV & (Methane Production Reaction) ,
A(1.3)05 Ak A AEEUE (Water Gas Reaction) , F(1.4)A3 7 bt (Water Gas Sift
Reaction) , T(1.5)23%44F # ARG (Boudouard Reaction) &BEHEIN TV A, Ihb
DRIETRATHRBEITMICL > TETOEVEHD.

Coal or Fuel — C,H,+C (1.1)
C + 2H, = CHg4 + 17.9 kcal/mol (1.2)
C +H,0 = CO + H; — 28.2 kcal/mol (1.3)
CO +H,0=CO; +H, +10.0 kcal/mol (1.4)
C + CO, =2CO - 38.2 kcal/mol (1.5)

THLORIERE I TS IBREDCRENLETHY, MR/ HEVE M Z 72 R
9, fiﬁl‘}ff/%@?ﬁ/ﬁ%lzﬁéh‘%’)7‘:b?‘)L:iﬁ(l.6)~(1.10)0)%’?§'k¥éiiﬁﬁ’2@:fﬂz\%’;ﬁs‘&)é_
#(1.9)0 H,0(g)lF H,0 PRIEZERT D,

C+ -12;02 = CO + 29.4kcal/mol (1.6)
Co+ %02 ~ €O, +67.6kcal/mol (1.7)
C + 0, = CO, + 97.0kcal/mol (1.8)
H, + %02 = H,0(g) + 57.6kcal/mol (1.9)
S + 0, = SO, + 80.0kcal/mol (1.10)

75 5B T (Excess Air Ratio) 1.0 28 2 TEXZHA LB R RIGEED E, KN
(1.8), (1.9DORISTHEHTE SN, BETD H 23 OHEH A (Flue Gas) 1272
A. HAEH A ZED 2O, 7 BRI A T - PR EE (Partial Combustion)
LS REENREE L. (1.2 BERFE L AREND AS R A ST KRITE
[ECIIEST LEES , DA F oS KRR CEIT LS.

H ZALF OMRE A R THRIE L L TRV Hh 2 RREREE (C.CR) BLUH AR
% (C.G.E) 13, (.11, (1L12)TERSND.

Qi TRRF FIMRL
NIRRT R PR ROy -7 Y — TR



HAH AR OCRE
CCR.= %100 111
BA LT-EESBE T OCKR E (1.11)

H AT A DRFEAE
CGE= X100 (1.12)
BN LT- BRI ORI E

AR ARDBSREL WX DHMAELE LD 1792 ELEbh, RE&E
HRLEYz—AX Uy NORRVY = ol 4 YT b =w—Fy 2 () BF
27271807 EITIEn v FUTHIRDEE (Carbonization) TIAET 2 H R HIHEH
KRR ENTWD P mIRO T AT, EFTERICB O CEEEEHH 50
(AT ZABEER & L THWSN TELD, SEETIBERYT AMBEEREE (Integrated
coal Gasification Combined Cycle ; IGCC) D HF T & U TRFEBRAIThit T3 9,
IGCC TIREEBREIZ T ABRENIERTE 2 LICE D LBV RSENRATZN S,
e LA ZMEDBHERBNZ BV E WD T & TR, BAETAEKROEINEST A,
MT, FATELIGCC RSB EEXDLREFLBbND. MBREA T — DR

(JE7. BRIBE) 2M ESEITESEN EARS. 1960 ERLUKE, K15 —DKE
S DE _EIXEBA D 2 PLI T 23, 2000 4E 7 A IC I3 ERRE R 1M X
711 58 (1050MW, 25MPa, 600/610° ) ASEBRTAI2E-TW5a 1081 x5,
IGCC {IEMICHE L2 kDB TEILENAH L H .

BREDIBOTIBASR L VIO HEL T XL LTHRDATEY, Kk (1) oh
TH TEER 21 HAC AT 7= REBITRE S 1997 42 6 A1 #HATL T 5RO T
SREL VO BEENR T A E LTHRDLATWS. EEYOBNE—H 2 {t—Th 5,
AAIZ RO THE AT LA LIS I HERNIE 2S84 S 4072 1970 4R S, BEEMO G
ZEORY DH@mMAEE Y, T& LTREHEE BI9 L LB AT O @ TR st
Mo DIEMTE AN T 1P,

L L 2002 OB TIIREED A AMEZT I AF—EIRGL E B2 L8R5, &
BT A AR HIHOFERL LTIRAOATVWAEN DS, BEEYFDIZL > TH
TTENT-BEEMHFTELE=2— (1990—-1999) D oHENS TH2] L
IHFREIRY L, THEAMLER ) IZBT D4 8 SIZHBE LR ABEO U & o 15 -
AZ 7| O—MER [H2AER - BERER &L LTRETS. BRI LONTFTIE
IR AIRFOIRH R E D Z L 25T Ol LT, BEDOSFIZBO TR
ERIT~ A N= DBOIROEBMEIRT. 4 ETRRZMEFEHOH AL TS k
DELD, BESEIBSMRA ZARH ZH AR IFNTHRESETEY, BEEWO Y
AMEITFRR T R EFEABEL KERESR BB CE LT LS5,

/XA A=A (Biomass) DA AL, KIROBESRKRTHASIThATEY (7 £
WL H D, FH2RERKRE N NS EHNSREIY T AT PV 2 RET 51

10kmTERY HréT 10
NT VKB AL 2 B ey — LT U — W2



WV BN TEY, /3 A~ ADH Abiz—H%BEFEY (Municipal Solid Waste: MSW)
LIZRA Y, HAEH A TR R BET 5. HRMEA AR A Z ) —VEROFR
WG RB Y, N A ADH AMLTERRS - RFEED LD bARIGENE
HLERD.

UL LDz b T AL ADR&EITH DA, AR TCIIH AT A T AT V%
DN RT3 0L LTEEEDD. IAEH AE T AT P THERT S
A 1000kcal/Nm® P Ll EORBENRKLER LS TS, L LIXEKIZE > TE
FEEE 800kcal/Nm® D H AL H AT H = DU EBEIL TV 26035 5. T ORIZD
WTIEESEIZTERTD.

HAIZ L AT DUVEE L RRFBEICL DY - EVRBOEWI O AT
MIBWTEZ 4L LEPbNhS. #—E ik sy —v 0 7T L—FD
BRRIDEIGNRZ — L 7 L— RICS L THMIICKRE Y, BRPANEL 2D, &
7=, RAF—TiL ph BMEWEBENRAFIZERIND 10, BREHETLHZOICT
AHY EBHERE LTADHRIZANSEARLEEZET A8 Y, Bk ANEESED
FR o OEABBARIIELATNS LBABOT AN BROFRREIZRD. TH
#W% (Distributed Generator; DG) 1238W\T, PR 2 o U 2L AT L2,
EEMOERCKDERDHEI L WHFELRHD.

1—2 BEOHREEM
T H 2r TRIEEAMLD B VI BT O F ZUIF 2 RIS EEOTE b 0T
BLEAMIITROARRUIDETHIENTED.

BEFK Y A{IF (Fixed Bed Gasifier)
FRENR 7 2{t4F (Fluidized Bed Gasifier)
WP 2447 (Entrained Bed Gasifier)
YARRIK #7 2{K47 (Molten Bath Gasifier)

TRICEEMORSMIZ AV n—F U —F L EMAnil, BEMEINT
WBEEIED H ALIBII KBS ERRETH D, ENEOHR CEH AP IIEITTAT
Ao L NEEET, FAFRIENITRORE - O - BREIOR AT - 77 ALHA
OFEE - BB OB A R 5 TL B, HRAERAESES L) BW T, MEHOF
R RAR ERH B, 2 TIERATD.

R (Lrd) HAHRXcLoTHB (£9) LEEhD. F KL KR
H U< g VY Lk A b H B, SRR &V ) FEEITIT Spouted Bed
LD IR L AETET D, OB (Spouted Bed) 23EKT 2 HOITRFETIHL
FRBOWETH L. HEROR FRBEDN GG LA A0, hFEF CuoR 1%

Ll TRy Fhshx 11
NI NFEIRGERRY 2 ARy =7 ) — A RiE



EmE iz & EFrER (Spout) 2Rk L, [FIBFIZ % D JE IR % B 1 A E E R K IC TR
TORKIEE (Annulus)Z 5 99 ATV S MEFEE T Entrained Bed EEWT S

LOETH.
Lump Coal

Agent Ash -
Fig.1-2 Concept of Fixed Bed

HERFIL, E<hOLHEETIHR TSRO TEEE N HS. BERFOBAR %
BI 1242779 1879 I 5 < BRI D - H A LAF A E R O Mond 47 T % (7.
RREL O REERIAS R < RALD b, #REF & 2 (LHIAS 7 CHEfl UEREN 2 208 1 < N
RTEDIDBPENRRE . AT ADBREMELS, BEMR/NS I L RN R
P:kﬂﬁﬁﬁofwé.ﬁﬁTé%ﬂﬁEﬁ@%ﬁﬁﬁ@ﬁ&mmnwﬁﬁHmm
Coal) T, HBAHIORILENES THS.

HERTIIBEOILRIIEEE T, BEFSPK (Clinker Ash) 2R LG W2 & Th5. &
HBMRIETT o 28 EITT 57202~ (Tar) 385 FOERBIZ TR 5
ZEDRTEY, BT — LV OREANEIZRD. 8T HBMENIB TR, BREH
ISR & A 2RI K & T SHAFSMZ B TITL 7= 0, DB OfE IR EE T
b L. BREDOIRIT L > TUIIFOAERH ZMEFIORFK AR - 3. FISARE TR -
DIEOIT, RISEEAME < EALEFEH 72 0 OMBRE A/ X 0o,

SERINEAS 2 & D& EERE, NERBIC L > CREMAKIS L LM% 2B
“HEE (Moving Bed) & IMESXBGLH D V7. 84 L= ¥ — N bR (Cracking)
THKE, ERRKELKEZRML 1000CEBX-1FN THBEA B CXE
(Reforming) 423 THR&%ET 5.

LRI I HAR LIS SN - B 2 AR U, IS 1 R {EF A% Y ilh(L &
ERBOH AT 25X TH S, HBKFOMAR %K 1-3 1253, FRICEIRO
BEARLZRR ST 5. MBEEROH EEB & HAHKEE (Teeter Bed) , HEHLIA
DD TRENE 2 M TEBE (Fluid Bed) &MY TWA TG 55 U7 . il
ROFHIE, EERFPIZHART ZGRER G LBEERAX I ERRTONS. £
Tl DIEPRIFIZ N OBREHRE T BA K & <, BREHILRA 23D 4 REFEIZ A -

12dmTsny wiy 12
NTVEKIBERY ZF AR 2~ 7 ) —H R



TYH, RFAPRBRBED EANESZEIZLEEDND.

WENR OB, BERIKEBNTRAEIE D LIRBAEZE ALY, H A {tin
[EIZ EBRD S O A A EH AFUZZ — VR G REMER&E N2 ETHD. ZOREPTIK
IR AHEMIAIR SN TRV, REUKIZET 2 FFIRRITIEFITEZ .

Syngas
Syngas

o
I )
Material \ j

Ash L Gasifying
Pulverized Agent
Solid Fuel
Slag
Fig.1-3 Concept of Fluidized Bed Fig.1-4 Concept of Entrained Bed

KA ALIETE ORBMEIRZ B DITFHRON AR, MR R A
ZALIE TIT IR DS 0.1mm LA T O#E 5 (Pulverized Coal) Z 858 E L THEM Y 5.
SRR DL AR & K 1-4 1271, Bl CIEBERM 2 B L T ATEREEIZEN,
KEBLOES RETIK S A TOH AT OBBERERIZR > T\ D, BREDIKE
AU LOEBRFEREFTHAbEND. HALFENTER L A RIKIIKTRE SN
THREREDH T AMLENTZRAF /L LTHFA~RYIENRD P . BIRTHREL
TWBTI= DI AT ZAFUNZH —AG3EAe A, T DA ZALAT A DIRE R & < A
DR E = DEAE O F R ENE T O O ALE % B DA
S DK DO AN S B OBETHS V.

ERUR IR TR EIZ IR DS OIRRUK B D 5% ), IWRKIEIZ AR & KA ERE T T
BRI IZ AR E T AT B HETH S, REEAMEIZIIEN TWD & SN DB EIZEAME
BEtEERSICH B 1.

n—# ) —X% A OAERER 1-5 12577, ZORERXOFEIXH/INEUE CEITHEER
WML LCEEBH L TV 5. BlEET 5 HRHMROFIIACE S m s U TENIEHR
MOFThHY, MBEWITe—2 ) —F L NTHBE) - BHRINZNL, FiRB LU
RS T A bR L, BELEA ALY ZIRRBEE T IRZERIZEOVRET D, v—4 Y

HALRRT FHRX

NTNFEIKTER T 2 e Aoy —n 7§ — A 13



—FX VBB AT AR OB NRESIZTRET, BIEYO R\ VR Sz ST 5
ZENFERETHA.

High Temp.
Preheated Air

B Heating (Entrained flow | n
section \J 1 Coal/Wastes

Pyrolysis Gas

e

Pebble bed
section
Heating
Fig.1-5 Concept of Rotary Kiln Fig.1-6 Concept of Pebble Bed

Gasifier

1—3 RIIEKEHRIEF
AR TRET DT NVERYT AP, BEFRERTE VT AH L LTHWBIRE
BT ZEFETHY, MEET VAT LADEAERELRED 1 >ThH 5.
NRTNWVERAZEIFIE, K 1-6 ISR THERO L 512, EROEREH ALEDO T
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Fig.2-1 Detail view of test facility, MEET-I pebble bed gasifier
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Fig.2-2 Wall of MEET-I pebble bed gasifier
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Table.2-1 Properties of coals

2)

Skyline Coal Datong Coal
MJ/kg 28.39 27.38
H.H.V. (wet)
(kcal/kg) (6780) (6540)
) o Wt%(dry) 72.59 70.7
g H wt%(dry) 5.42 4.1
© N wt%(dry) 1.29 0.8
<
P S wt%(dry) 0.53 0.8
Q
£ of wt%(dry) 0.0137
=) o) wt%(dry) 12.20 11.3
— | Inherent Moisture wt% 6.1 34
LR
2 o Ash wt%(dry) 7.6 12.3
% @ ]
£ —g Volatile Matter wt%(dry) 425 28.9
<
Fixed Carbon wt%(dry) 49.9 58.8
5 g 5 Softening 1230 1200
0w © -=
L 8 3| Hemispherical 'C 1255 1380
i -
5 E &
<2 = Fluid 1295 1385
Mean Fuel Particle Size 1000pm 40um
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Table.2-2 Input flow rates of coal gasification tests

Test Name Crushed Coal Pulverized Coal
Gasification Test Gasification Test
Supplied Fuel Skyline Coal Datong Coal
Gasifying Agent High temp. air added with steam

Fuellkg/h] 4.99 9.26
AirfNm®/h) 22.1 26.4
Steam[kg/h] 2.8 2.5
Argon* [Nm®h] 0.0 1.5
Excess Air Ratio 0.62 0.42

*Argon (Grade B) is fed as a purge gas of sight glasses and as an assist gas for fuel supply.
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Fig.2-4 Time change of volume flow rate of preheated air
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Table.2-3 Experimental results of coal gasification tests

Test Name Crushed Coal Pulverized Coal
Gasification Test Gasification Test
Fuel Crushed Skyline coal Pulverized Datong coal
H, 4 13.4 16.1
0O, 0.0 0.0
N> 59.7 52.9
vol%
CH4 0.6 0.0
CO 14.1 23.1
CO, 12.2 8.0
SYngas |\ om 24.7 39.6
flow rate*
. 4.
A.H.Vidny) (889 :c-;iz/Nm3) (11 87kfa7I/Nm3)
MJNm® 3.44 4.65
L.H.V(dry) ' 3 ' 3
(821 kcal/Nm™) (1111kcal/Nm”)
C.CR % 100 106
C.G.E. 65 78

*converted as both Ar and H,O equals to 0%.
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Fig.2-5 Temperature distributions of coal gasification experiments
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Fig.2-7 Energy balance of pulverized coal gasification test
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(a)gas combustion (b)coal gasification

Fig.2-10 View from sight glass to bottom layer from pebble bed section
Fuel: Uinta Premium coal
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Table.2-4 Coal gasification by high steam concentration gasifying agent

Supplied Fuel Crushed Skyline coal
Fuel kg/h 3.23
Air 4 Nm’h <11.2*
Steam kg/h 8.4*
Argon Nm*/h 0.0
H, 19.0
0O, 0.0
N, vol% 59.1
CH, 1.1
CO 15.7
CO, 5.0
H.H.V 4.86 3
MU/Nm? (1160 kcal/Nm~)
LHV 4.44 3
(1060 kcal/Nm™)
Exit Temperature of Gasifier 'C 956
C.G.E % <65*
C.C.R. <60*

*Estimated Values. It is clarified that these estimated value are wrong.
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Fig.2-11 Effect of steam supply on gasification performance(Equilibrium
Calculation)
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Table.3-1 Property of Sawdust

Sawdust
MJ/k 17.20
~  |HH.V. (wet) I
) (kcal/kg) (4109kcal’kg)
[72]
7] C wt%(dry) 50.70
g H wt%(dry) 6.00
o N wt%(dry) 2.00
£ S wt%(dry) <0.1
5 Cl wt%(dry) <0.1
0 wt%(dry) 40.70
o T Inherent Moisture  |Wt% 11.6
- ©
g & |Ash wt%(dry) 0.6
< 7]
E ‘E Volatile Matter wt%(dry) 80.8
< |Fixed Carbon Wt%(dry) 18.6
5 2 S |Softening °C 1150
2 §
& 2 32 |Hemispherical °C 1170
c E [¢)]
1)) o 0: .
< 2 =~ |Fluid °C 1180
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Table.3-2 Input flow rates of gasification tests fueled by sawdust

Sawdust Sawdust Sawdust
Test name. Gasification Gasification Gasification
Test1 Test2 Test3
Fuel Sawdust
Fuellkg/h] 8.91 7.51 6.90
AirfNm®/h] 16.6 16.6 16.8
No[Nm®/h] 0.4 0.4 0.7
Steam[kg/h] 0
Air stoichiometry 0.44 0.52 0.57

Height of

entrained bed 500 1000

section [mm]

Sawdust

0 - ——
EXEETKIT oo
5 X ot
SRR RIS KRR
RO sl |
NS
o
PRSI, <
DY A BN

SightGlass \ Crucible

Fig.3-1 Detail of the pebble bed gasifiers used in Sawdust gasification tests
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Table.3-3 Syngas property, carbon conversion rate and cold gas efficiency

Sawdust Sawdust Sawdust
Gasification Gasification Gasification
Test1 Test2 Test3
Hy 10.4 8.0 7.6
02 0.0 0.0 0.0
N2 59.9 64.0 65.2
CH, vol%(dry) 0.9 0.8 0.7
CO 15.7 12.8 11.9
CO, 12.4 13.7 13.9
Ar 0.7 0.8 0.8
H.O vol%(wet) 14 .1 14.2 12.9
Syngas Flow 3
Nm/h 22.5 20.9 21.2
Rate*
H.H.V(dry) . 3.656 2.937 2.744
MJ/Nm (873) (702) (656)
LH.V(dry) (kcal/Nm®) 3.418 2.750 2.568
(817) (657) (613)
C.C.R. % 86 89 96
C.G.E 53 47 50
*converted as both Ar and H,0 equals to 0%.
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Table.3-4 Equilibrium calculation for verification of sawdust gasification test1

Sawdust gasification | Sawdust gasification
Calculation A Calculation B
Fuel Sawdust
Gasification Temp. [°C] 1160
Carbon Conversion [%] 86*' 86*2
H2 [vol%](dry) 12.3 11.3
02  [vol%](dry) 0.0 0.0
N2 [vol%](dry) 58.9 59.6
CH4  [vol%](dry) 0.0 0.0
CO [vol%](dry) 17.8 18.7
CO2 [vol%](dry) 10.9 10.4
H.H.V [MJ/Nm3] 3.821 3.803
L.H.V [MJ/Nm3] 3.580 3.581
CGE [%] 60 55

*1 ; all of the supplied‘ fuel reacted, and 14% of carbon became soot.
*2 ; 14% of the supplied fuel passed away without reaction.
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Fig.3-2 Comparison of temperature distributions between coal gasification test
and sawdust gasification testl
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Gas containing residual char & ash

Residual char & ash
are captured on the
surface of pebbles.

\,/ Hot pebbles

Being melted, the ash
becomes molten slag

Long residence time for
residual charis given in
dripping molten slag

Molten slag separated from the gas

Fig.3-3 Function of pebble in coal gasification

High volatile ratio and Low liquid phase;

Fuel can not stick, because
volatile composition keeps
away from sticking and stick-
ness property of fuel is weak.

Normal; Fuel can sticking.

Fig.3-4 Phenomenon on the surface of pebble
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400 800 1200 o | The points of “Sawdust Gasification

Test3” are shown in the left picture, and

the points of “Sawdust Gasification

Test2” are shown in the right picture.

Axis of abscissa: Temperature

vertical line: Temperature measurement points are shown,
Fig.3-5 Comparison of temperature distribution
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Fig.3-6 Effects of carbon conversion rate and excess air ratio

(equilibrium calculation)
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2Ca;3(PO4)a(s) + 6Si02(s) + 10C — Pu(g) + 6CaSiOs(1) +10CO(g) (4.3)
Si+ 0, + Ca0 — CaSiOs(l) (4.4)

2P + 5/20, + 3Ca0 — Ca3(PO4):(A 7 7 H) (4.5)
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Table.4-1 Property of RDF

Fuel Heating Value Ash Composition
HHV MJ/kg - 17.2 SiO, 35.08
Proximate Analysis AlLO; 33.44
Inherent FeyO3 6.53
Moisture wtte(wet) 26 Ca0 15.81
Volatile 69.1 MgO W% (dry) 1.84
Matter Na,O 1.93
Fixed wt%(dry) 13,1 K0 0.54
Carbon SO, 0.25
Ash 17.8 P.Os
Ultimate Analysis (d) TiO,
C 42.0 Ash Fusion Temperature (Reducing)
H 5.6 Initial Deformation 1135
S Wt%(dry) 0.1 Softening °c 1110
N 0.7 Hemispherical 1140
Cl 0.7 Fluid 1160
0] 33.2
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Table.4-2 Result of dioxins measurement

Total (PCDDg+PCDFs)
Entrance of bag filter (gas) 2.4 ng-TEQ/Nm®
Entrance of bag filter (particles) 7.9 ng-TEQ/Nm3
Exit of bag filter 0.11 ng—TEQ/Nm3
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MEET-1 ~7 VUK [ Z {47 ) 0 RDF #ABEEE: T34 34 U B lE. BRBEEBRO &
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Table.4-3 Property of Sewage Sludge RDF

Fuel Heating Value Ash Composition

HHV MJ/kg 19.4 SiO; 13.71

Proximate Analysis AlLO3 6.80

Inherent Fe O3 15.88
i wt%(wet) 4.2

Moisture CaO 40.88

Volatile 65 MgO Wt%h(dry) 1.65

Matter Na,O ' 0.67

Fixed wt%(dry) 1.0 KO 0.36

Carbon

Ash 34

Ultimate Analysis (d)

C 458 Ash Fusion Temperature (Reducing)

H 5.1

S Wt%(dry) |— 1.1 Softening °C 1350

N 2.5 Hemispherical 1560

Cl <0.1 Fluid 1570

0] 12.5
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Fig.4-2 Around slit after sewage sludge RDF
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Fig.4-3 Exit of pebble bed gasifier (after sewage sludge RDF gasification test)
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C.CR=10+alog(0) (0.4<0,<1.0) (4.6)
C.GE =125(1-0, /CCR) 4.7)

a: Coefficient, 0,: Oxygen ratio
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[1:Plastic Combustion (10 minute after)
#:Gas Combustion (Before Plastic Combustion)

Fig.4-4 Temperature distribution of polypropylene combustion
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Table.5-1 Property of filter dust

Fuel Heating Value Ash Composition
HHV MJ/kg 26.0 SiO; 40.71
Proximate Analysis ) AlLO; 16.64
Inherent Fe 04 wt%(dry) 7.94

_ wt%(wet) 1.2
Moisture CaO 13.64
Volatile 00 MgO 2.1
Matter ' Ash Fusion Temperature (Reducing)
Fixed wi%(dry) 25.9 Softening 1140
Carbon ' Hemispherical °C 1170
Ash 21.9 Fluid 1190
Ultimate Analysis (d) Mean Particle

) pm 3.34
C 76.8 Diameter
H 0.3 Bulk Specific
0.14
S 1.1 Density
wt%(dry)

N 04
Cli <0.1
0) <01
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Table.5-2 Input flow rates of tests fueled by filter dust

) Filter Dust Filter Dust
Filter Dust s e
Test name. ] Gasification Gasification
Combustion Test
Test1 Test2
Fuel Filter Dust
Fuellkg/h] 1.89 4.47 4.89
AirfNm’/h] 17.3 15.8 12.3
N[Nm®/h] 0.4 0.4 0.4
Steam[kg/h] 0 2.1 2.5
Air stoichiometry 1.33 0.51 0.37

Table.5-3 Syngas property, carbon conversion rate and cold gas efficiency

, Filter Dust Filter Dust
Filter Dust . e s
. ] Gasification Gasification
Combustion Test
Test1 Test2
Ho 0.0 54 8.1
0O, 6.5 0.0 0.0
N, 78.5 66.7 62.1
CH, vol%(dry) 0.0 0.0 0.0
CO - 13.6 175
CO, 141 13.5 11.6
Ar 0.9 0.8 0.7
H,O vol%(wet) 0 8 10
Syngas Flow
yng . Nm>/h 17.7 19.0 16.1
Rate
MJ/Nm?® - . .
H.H.V(dry) m ; 2.401 3.240
(kcal/Nm~) (-) (574) (774)
MJ/Nm® - 2 .
L.H.V(dry) Nm | 2.296 3.081
(kcal/Nm™) (-) (548) (736)
C.CR. % 93 81 67
C.G.E % - 39 41

*converted as both Ar and H,0 equals to 0%.
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Fig.5-1 Temperature distributions of experiments fueled by filter dust
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Table.6-1 Comparison between ash and slag
(in combustion test by MEET-I pebble bed gasifier)

Ash in coal Slag (Combustion test

SiO; 63.48 62.4

-~ Al,Os 12.36 213
Fe,03 5.42 5.05
CaO 8.13 6.27
MgO 1.00 1.21
Nap0O 1.60 1.35
KO 1.61 1.35

Unit : wt%
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Fig.6-1 Slag with bubbling (Cooled by air just after coal gasification test)

Fig.6-3 Pebbles injured in coal combustion test under condition with the
temperature over 1600°C
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Fig.6-5 Schematic view of slag on grid
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Fig.A2-1 Comparison of plant efficiency (calculation)
2000 Tem£. of Gasifying Agent
A '® 1000°CAir
o 5 A O a -
_g £ 1500 - A X 600 CAir
> £ x m o A O 190°CAir
g 3 X x = A o
£2 1000 o ¢ = n A 190°C(Oxygen32%)
O —~ O X
O
Tz g X Equilibrium Caloulation
S s 500 d Fuel: Skyline Coal
g % Steam supply: 30wt% of Coal
« 0 , ‘. Gasification Temperature: 1000°C
Pressure: 101kPa
0 0.1 0.2 0.3

(Heat Loss from Gasifier/Energy Supply by Fuel)

Fig.A2-2 Comparison of Syngas heating value (calculation)

SR ERAEBARN VDL RAT ANEBRERTHAMEITI> T T MIFMLT
ARz BT, HA LT AORRELR A2-2 OO R E R FHTHET S EHLN
27 5. HAEFNCERZER A AWV &, FROERE T ZEANZH VDI AT,
AT BB A N KX VWHBO/NESRFTLHIREORBBOT A RESED
ZEBEREIZAL D

AR S OE S IIBAFIC LR L TR Y, EREL TRBALOF S 10%DFTH
BT 50%E CTFIHFRITABEAOESIIHMTS. L& b EBHEEOREREHENL
BEM ARG LTV &, BREOEIGEIRECELTS. BBAOEEGHAREE

I ITEKRY FI#X 93
AT VEIKTER Y A& RV 7 — 1 7 U —H A fk



T2 ERA22ITRT LT H XA RADRBEN KX LT 5. [ A2-2 11EE
REBPEEBEROU BRI L TH-TH, ZEDOFRIAEIL L » TH AT A DRME
DHERRETHD I LERLTWA.

AXDE 2 ETHRAR LB Y HABOBUNTIC & HBIBEN KX VBT, A
WEBE BRI EICHT AT ZADMBIIRITTEENKEL BoTLE S, TR
KOBEZHETENL, BHEEOKE RN AMLFE CAMEBD L 52 74845 TH, &
AMEH A DRRBEERDZ & NAREIZ 5.

181 TR LD ICHRERRAERBIT 1000CHBL HIREDIG LA SO
5%ﬁﬁ%@,it%@ﬁ%%%ié:k%ﬂ%fbé.ﬁxkﬁmﬁ%%%%%i
DERICH AEAID— A2 MIBTERBEAEE NIRRT S 1000CBOERICBEXH I
i, FREBABZRORIGICHELE 525 2 L1250, HALFHOTOH ZLH =
DMK EIBELZRES D Z EBFHEIT/A S, (HE 1 THAF L 5 o SR g et E
m%ﬁ%ﬁﬁ%wﬁﬁk%ﬁw,@ﬁﬁ%ﬁiéﬁnﬁ,ﬁxmﬁwﬁﬁéﬁmgw
WD DIZTAEREMENRS .

MRBMEREAVERMTIY AT AOBEAMO R H~TEROA, [ A2-2
MO OLNRE SN, RBIAXMEHAD I ) —TF o FNARETH 5.

BE B

(1) #HEFE fEBE KEH, 250MW 28K X IGCC (BRV A LELFRE)
DRIEFEBAFE, 55 8 [RIB) S + =R X —HF S LB W LIRS, 02—7,
(2002), 111-114

(2)  EFE HERREE BEEM, 05 1285, 200246 A 30 0,23 &

(3) BRIt 7> web site, http:/www kinan.co jp/creation/kankyo/koisanso.html

(1) MEEAETRALX—E L ¥ —web site,
http://www.eccj.or.jp/law/m_1 _term/detail/8/177.htm

e
F1
I XN F—DFEHOABCD RERUGERIZIRY i~ X HE
Il TRAF—HEREEICETAEE
(2) BRI R
20]
HEAT 2 DBEBOEMRFIIZ OV T, BIFRE 3BWCEBIT BB R B K (FE#
EMRROME RS LCRARBELE TS EREARNELEDHS L 58D 5
&,
BIRSE 3(B)  FAEBEN xR R OB EBEBEIN R 1 (2) 20]R4%)
(2) TEFIZEET 2 BAEEREAEIIN R (2) 20)884%)

HALRKRY PRI 94
RINVEIKTGR AT AL 2B 7 — A7 ) —H 2



1$%3 BRERIREDA
A3—1 HSHAESHIOESERERREERODIFE
BTSRRI, BEAEREEBIIBASRIETELAND, GREXELEKET
RS G RAE LB D LI s TRDDLIENTES. 2L, BEXRREREN
TILREEHE N A N2 T A4 FF4@B L IDF LT SRET 5.
AL KSE CoH, PMRKET AIFOLEERITRK (A3]) TRRTED. £, R
DR IR L EENREFNTNR21%E 8% ThH ETHE, K (A3]) OLEUHE A
DOPIFMN TR T Z &N TE D,

CuH, +AAp {(0.21) O, +(0.78)N>}

—mCO; +(0.21 1 Ao -m-n/4)0,+0.78 1 AoN2+(1/2)H,0 (A3.1)

A EEUREEE,  m-e n o RIEKEOMEK

A Ao=CnHy * [(WV4)-(100m+78(1/4))/(0,%-21)] (A3.2)

A Ao =CpH, - [(/4)+rm/(CO,%/100)] (A3.3)

IR R A B OPR S AT ORBEE L THLIREORE ZTNLIL 0:%,C0%
tﬁ<&,Km&n%%ﬁbtﬁuﬁm&nomaﬁﬁnﬁouffﬁé.ﬁmxu
(A3.3)7 BB DR & Fi i, HEW A OfE# - TEHLRFRES DO, BEZE
HOBANMNFT A LN TES, Z I TEHIREEREISEEXRERE MG L
78, BRAEREEBENTTHE SN, RTAET AMEFICEE S TORNESR
EEWTD.

R E AR 57012, KR TIEY 7V v 7 Ui R ZRILEEE THREE -
%ﬁbt%m%ﬁ%ﬁofwé.MEﬁxwmmﬁm&wbmkﬁirwtﬁ,Mﬁ
H A OEHERIE 5 CREEROT, FIETLAROERREXEET D LH Ivol%iX .
FOTOREICE D ER(A32), (A3INIHEBORTFMERAL THRY LW,
et « TEMLINE - BEEARMICHE L, FROOLEL EITHATDI ZENEEL
VN, ACES 2 TR MR A A AR T R 2 KR A B PR A DR B IR
HERARDT-Y, FOINY DFRENRDDH.

% 7 SIS AU A I O HE T A RS 2 TV BB, B R E OISR
o LU b, Mg oFRT DA IO L BT (1) THAS
ShTwna.,

&

)

OS4UTLReRT  Fhm X 95
NS VBN A A O — T Y = AL



A3—2 EIL—ETERRESHRELIIHE
AITE A 3 — 1 OFIE, ISEEEI D TR, DA T LT 3 LKk B0
CHEHARMETHD. £2C, BREXOHOICE h—%2BB L. v N—2E00
TRREERINEN S, © N —FEAIC RS RE L. EHEI I ERES
RAEREBEOEMRIZEDONTNEET I v I 2 h ARV,
FRERHREOHERIAN I~ OXEFH L2 b0 THS. b —BE5IT,
WA X 13A 2 BIRELK TRESH- & & 0N 2Ok % JLlm 3t |-

A3—3 #mHR
ﬁ$ﬁan@ﬁﬁ®ﬁmm$®@é%ﬁhé.%@ﬁémm~ifu@wt&
N (A32) , (A33) AT 5 & X IIMBTICMV b ALERH 5. K5I
B L TRV A bd7- 23, X (A3.1) ODmPBLOEnDENRE-7-Z L/,

BEXH

(1) Reiji NODA, Ichiro NARUSE, Kazutomo OHTAKE ; Fundamentals on Combustion
and Gasification Behavior of Coal Particle Trapped on Molten Slag Layer, Journal of
Chemical Engineering of Japan, 29-2, (1996), pp.235-241

HITERY PR 96
NTNERIKEFRRA RN % Az 8=~ 7 ) —H 2k



+8k 4 EEBRHEOHE

E%%ﬂ@ﬁ%%%ﬁé:&m,iém%ﬁ%ﬁﬁtwm%ﬁf%é.itﬂw%
H@&%%%mﬁbfwmﬁnﬁ,@%%#@ﬂﬁﬁ@%uté.::f@%ﬂ@&
BEPHBTAFREICIOVWTHATS.

B AR B O LI I SRR B R R B L B D, MBERD Z e ATE 20,
MEET.I 7 /VEH A CF O EBTIE, FOME - HLOfEEN L OFRAE WO
%Kﬁﬁféﬁﬁﬁwﬁﬁﬁ&%%K%mE@wi5&#6/Wﬂﬁ%ﬁt&w:
t#%,&%ﬁ%fku—FfwtﬁﬁTEEQM%iéztuL&mot.

Ad4—1 HicH
Ad—1—1 FT—TINT74—¥%

MHHJ&7w%ﬁXMﬁfﬁW%ﬁ'ﬂ@ﬁ'T*ﬁﬁRmh74wﬁwﬁz
By oL ET—T AT 4 —F (RS <A 2 a7 4—4% MF-LV-2 (=t
AT oHRA) ) THEG L. TOEBTIE, T4 -2 L CEKR L
&%15.%~5—m®%ﬁkﬁ%%%fé:&f,@W%ﬂ@&%i%%%?b
Fe B~ OEFEAS L BRRE O BOMRIL, BRRBHEREEOE YT 1
FUEWTET 5.

ARFTE G LimvA 7 0 7 4 —4 MF-LV-2 IZi3h v /3= pBMmEnTEh, &
yﬂ~mkné:&ﬂf%5@W%ﬂ®§mﬁ#ﬁgﬁ0ﬁ%§®ﬁ%ﬁ@%ﬁ%~
30kg ThHD. HBROBEIMBEET INRFETH D,

MNEHEDONSNLOEBRBLEYI ETBERY =L T—TNIHDETAS
CHAEL, AXEIEOREBH AMLERTIIHEATE 2070,

A4—1—2 RDF¥EMLREIFORERLODHHE

SEFE 45 L O —HREETEM s & 3 & 17 RDF ORERIITMHER T E BRIV,
%%ﬁ@n#~7w74~ﬁNaawm(ﬁﬁéﬁayﬁv)%&ﬁbfﬁmtt.
S DH— I T 4 — ALK = DT, 4 0.6~1.8pm THEER L M E
LTHET 5. RDFBHRBIIER CHFEEN NI Wz, fRREOY —7 1~
4 — BT, EHERPICH y /—OF T RDF 23 & TmER L T,

myﬂ—mvﬁﬂﬁﬁﬁbmwibkﬁﬁéxmﬁﬁwvahéﬁyN~W®%
W&DHEK%%LK&:%,%ﬂbtRDF%&%?é:&ﬁf%t.L#Lki
ITHEZEE A LT, REEA ML 2B H BRI/ LT OFRT, & Imm
ﬁgwﬁﬁmﬁﬂwﬁijﬁﬁoﬁmnﬁﬁbgw.E%#d&%ﬁﬁa&%%ﬁ
iﬁﬁéﬁ%ﬁ%é.ﬁﬁLtB%D%%w5~mmbﬁwt%®f%@%5iﬁﬁ
2 LRTEETH BN, AETNEEFHTTHEY. RICHEXED A TREA 52015
726, REUMERHLEEDbND.

- DR T — T AT 4 — & D MF-LV-2 [CHRTERMENS D B DD, NN

OT MM LAY FTHK 97
R IR AP E B =7 Y — A A



HEHIL <, PAZE LE. AN LT LB 2 BEIIC IR U s 2 1
IZIgN T, FEEAIRT B LT E .
Ad—1—-3 RIYa—T1—4
AMFE & BIRDTR MEET-IL X7 VK Z AR (1 2t/day) TIER 27 ) 2—7 4
—FERAWE. A2V a2a—T4—FiF, AV Y a——[REETHEIC—E, BiEE L
thd. EHREDE O L SRS ERAC 0 5. R EO LB HA THEA RN E S B
FUOREBHHG E A BE L2 LT, OV A X0 ERET D 2 EB8ZEE L,
AT Y a—=7 4 —FIIEYEBERNZZ YV HT70, 74— F—DHAazs Y
2= DS THERELD L RS Y 2—RF— H(ZAMA DD, MEET-I N7 5
A ACIFOFEEH AEERTIIA 7 U 2 —5HE LTV 5,

Ad—2 Xy yJL—L3Yy

NI VR AT O BRI AT 720, BEHLIG B O T8 2 AT 5 15
FIEIE RS TOHBEMNTHSD. o— e S H U8 RO S8 T s g e 5352
Wosd, FENTORBEAZE LB U7-. T8 CREMLS B2 814+ 2184,
ACEREIOREE By T A L VA REL, T— % —~DEFEAS & BRRE OB E
DS HHEBMREZFARTEL. v VT L —va T A E BERRE O BED
TR AEEICR .

Ad—2—1 EEAE

Ry /=D > TV D EKRREORD, HREBICEEL2 LI 280005, #
DIZHHR y N—HNOBERREOREZEZT, HEOXF ¥V T L— a3 %175,

E R OULAS BRI BY > 7Y L /' VA F AMUC-175 (3 = —ksHsket
Rt TEoM. ZOV TV T RTF AT, BELEY YT LT E A AORIC
LT 5EFRROETRES, $5E L=V L7 Y o FEEE T 6% LEEiTd. <17
B7 4= MF-LV2DX ¥ V7 b—>a i3, Yo7 Y o 784 L 10 BREIC L,
V7Y o EEE 10 BUS L. KEERHREHIIEE AN S & B RIEDIEREMN
BT D7, MEPICANEN 2 LIFFIRL. BEICIIH LT ) L S RTF L
T e, FEECIEE 20 AFTERE(LA 8 LT bR,

Feeding Pipe

Cover

Fuel Box

Balance

Fig.A4-1 Prevention of fuel scattering

ERTHKY P& 08
NTVRIKBRY A 2Ry —7 U —H 2 .



AR TIRE O RS L B EERZEZ -0, T & REHLRRE ORIZ 7
N—%Lt.ﬁﬂwﬁi%ﬁwkéfiww§T¢&bfﬁ@,%Hmm##éﬁ%
MEREL D BLHICL. K A4 IZEOBEKKEZRT.

R G A TR LRI TE Y ) T L—a v 52 LN TENERVA, k%
EARULANRLEBEDXT v U T L—a %179 LA LR AR LRIE
L EENTRERIZEDDOT, BENAEHLRETOF ¥ V7 L—3a V3HE
L7220y, BT AR LR LIy ) T L—avrad5eEld, KALl OFA
— RO AR, FOHTRIZYTAEELIAAL. VT A THREORE A
KT 2 Z LA ATRETSAS, AEIRA LS.

A4—2—2 F—HEH

ZEEOBGEIT, 10EOY 7Y 7 TRE LR EDOEHE TR Z &IZL
7o, BHASEIY o/ h OB CHEE LTz, Fig. A4-2 10, ABFRTERPIEALLZS T
T O—FE 5T, BEREOfEE L BEOBERIIR/DZRETRD ., HEKXO
EUTHBER L SR RENKELSTRARNI I ITES.

F41) TL—12/RDF9906

v(23kg) = -9.5625x’ + 29.604x” + 1717.5x + 660.96
14000 r R?=1

12000 | P
g A " 1

8000 : /

- / V10kg) = —19.125x" + 170.36x% + 1193x + IIQS.GL
6000 | “ R=1

% L A |

4000 ; e
H y(5kg) = ~7.597," + 6.9117x + 17055x + 249.74)
R? = 0.999

5]
2
o

HEE [g/hour]

|
i
|

2000 [

0 2 4 6 8 10 12
AR [VuF]

Fig.A4-2 Example of graph used during experiment to control fuel feed rate
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Fig.A6-1 Relation between temperature transition and heat loss in pebble bed
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® HEBH A{rFEB 1 (Sawdust gasification test 1)

o MINFAAE~L v kA A{FEB (Pulverized wood pellet gasification test)
® 7 N4 —4%RANHA{EE 3 (Filter dust gasification test 3)

o Ty nNZ—FAMNTALEE4 (Filter dust gasification test 4)

SEFR A A {38 1 (Sawdust gasification test 1) (IAREFE I HETT —F HFAML TV S.
F7-T 4 AF—F X N OBBISHHEIIASEE 5 R 5-1ISRSATVS.

Table.A10-1 Property of pulverized wood pellet

Fuel Heating Value Ash Composition
HHV MJ/kg 20.0 SiO; 20.52
Proximate Analysis Al O; 7.05
Inherent 7.0 Fe,O3 475
Moisture wtte(wet) CaO 36.26
Volatile 83.4
Matter wk ()
Fixed wit%(dry) 16.0
Carbon
Ash 0.6
Ultimate Analysis (d)
C 51.0 Ash Fusion Temperature (Reducing)
H 6.1 Initial Deformation
S W% (dry) 0.1 Softening oc
N <0.1 Hemispherical
Cl <0.1 Fluid
0] 423
119stmmTeky kX 119
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Table.A10-2 Input flow rates of tests for heavy metal sampling

Pulverized wood Filter Dust Filter Dust
Test name. |pellet gasification| Gasification Gasification
Test Test3 Test4
Fuel Pulverized wood Filter Dust Filter Dust
pellet
Fuellkg/h] 7.0 3.3 4.9
AirfNm?/h] 11.3 17.3 16.4
No[Nm’/h] 0.4 0.4 0.4
Steam[kg/h] 0.0 1.7 0.0
Air stoichiometry 0.36 0.77 0.48

Table.A10-3 Syngas property, carbon conversion rate and cold gas efficiency

Pulverized wood Filter Dust Filter Dust
pellet gasification| Gasification Gasification
Test Test3 Test4
H, 12.8 0.8 0.7
0O, 0.0 0.2 0.0
N, 52.8 76.5 72.4
CHg4 vol%(dry) 2.1 0.0 0.0
CO 20.1 2.9 13.3
CO, 11.5 18.7 12.7
Ar 0.6 0.9 0.9
H.O vol%(wet) 9.2 10.0 0.0
Syngas Flow| | s 17.4 18.2 18.2
Rate*
H.H.V(dry) ; 5.03 0.47 1.77
MJ/Nm (1200) (112) (424)
LHY(dry) (kcal/Nm?) 4.70 0.45 1.76
(1122) (108) (421)
C.C.R. % 94 85 68
CG.E 61 10 25

*converted as both Ar and H,O equals to 0%.
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Temperature[°C]
i 200 600 1000 1400

A Pulverized Wood Pellet Gasification Test 1
M Filter Dust Gasification Test 3

O:Filter Dust Gasification Test 4

Fig.A10-1 Temperature distributions of experiments for heavy metal sampling
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