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AR BE E H B Rtk HASART RS B BB 20 B = BB U R )
FRBEARRE T > HEIIE A RKE] 106 23 H 10 HE 4 A 23 H > EEAEEAIRE
B = TS B IR Bl A TAF - EFE R RS (LR A B e (E L 2 Bt
FEEIR Z BTE R WA ZEIAEZE TR 2 55U AIST ~ The University of
Tokyo Kz Tokyo University of Agriculture and Technology EAEEZ ~ ZH7EEHTAT it
EERGETRESIER < G bIRBOER @ E> - A ARBSINEE - #2712
EHOR B EIRE TS e 2 RE ) - tWEES MBS T SO E 1 ~ YRR EIPEAR S -
(][5 4 5 2238 R R ~ 5200 e B Bt TR 45 IR Tamac sk b A A= s WERAVE
B LU (R E Iy T R S 1E DA LR AG bR R ia 2 AH A B
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R RS B ~ i (P BV E B R RE T P AT EE A — AP 1
&Y i BRI N A A LR RO A e B e BE [ A~ TR I MR RE Y L & B
IFIERZ S EBUR » TR &R TR BRI (R m] FRIR AR M B
PR FERIIT 2 T KR RP R I ASFT IR BRAS AR B R 15 BB 1 B S P
MHEESC T 5% -

SR EIRE T B e AL SR, ~ EIREMHEYE SRR - e bR iEA
(S ERER R RS FER N A A A B ROE B ~ TRl - By e B A G
BASE A R A - Tt RAFRVEVEETE EeR > seil A R IEEIRG YR - A
iR ELFR AL ~ B TR BT ~ PR6E ~ SRUE - HakE ~ (ERNEESE - IR
ShRTREL B EIFAIR KT B B ARG LR a5t ~ 5ea T Z AHRHAL R Kk
i AR EREE B BB LR R IR A M as T Y AT » 2281
BT EIR  aanE ERE AR B BRI o S e R L HE R - FE R E IR S RS
{ERE R T AT (F > WEAE R S5 B R EAE IR REER G/ D HHR
KGR > STARFTIR 48 S5 e (U M B Y B AR B S o RO ER BT A R < B 58 T Ry
fERZ 2% -
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(—)TEEME

BEEEZ$ZLL North Japan Research Institute for Sustainable Energy (NJRISE)
HFEZEE R AT R AL H AR AR IR 7T O TR AR LR I - $2
E S RS TR E A — R TR LI REE B
7~ AIST ~The University of Tokyo kz Tokyo University of Agriculture and Technology
BTSSR -

E R RA g E KB RN EE Y R R b By (Biomass
pyrolysis/gasification technology) fd 2% ~ 4= & 5 ik (Biorefinery) DL Kz 8E J& A1 #6}
(Energy-related material) 2 b5¢ » #EA %0 S fERsa i f i ies - ARG ALK
[iEes ~ TR - SRS ERS ~ [EEPR EEs ~ Surface area & pore size
analyzer (BET) ~ f# /0 iTieE ~ RAHEITERLEE « (1L BREHR AL/ MEOEEEEE -
BEOITES > HRERAIR A= M E R A5 ARSI H AR e R e o
(L 0 FEHPR 3/13~3/17 BRI MRS TIF Sl Bt et T

H HA ITIE NSt
106/3/10 (1) | =f2

106/3/11 (75) ~ | RS AT AL B AT AL A (78 T
106/3/12 (H)

106/3/13 (—) | & AIST -~ The University of Tokyo Kz Tokyo
~106/3/17 (#) | University of Agriculture and Technology » #1727

AR~ BRI E

106/3/18 (75) | IRSLATAEEIL B AT AL A 78 T
~106/4/22 (75)

106/4/23 (H) | [Ef2




1 SEEFNSAATREIL B AHRE IR FE L -

()R bR e dE A

it A { PR AR (B E PRAVIBESAE PRI & R AR R R i fe BAYIERS
RS DA RESR ORISR DR B S ~ e il I ARe ] > e (ERY
[ AR R B S RERE R s ~ HEM A UR(F > HEER B AR
PR R S ZE R — e IRE ~ IR ERS TR e (LR R e e A~ B
S HA SR P (e s B A ~ DRI A B LT ] R e B 2 BB MY
FEURL - BRBLAI - bubbling bed T7(E RA bypass BB M BV E R ~ riser 5
R BRRHYAT BE IR A B E SR P2 1= R EHRREERRERA
7 ~ FEKLEAEAGHY backmixing € SE LA (RE A BRI M ~ [EIRGRL T BhRE
RRE GRS e  MEERIEAEIRR M T Par iRk sz /iTH -

HEEFRET LRI EENERGOREE IR KR - S ERBESE -
[EESARRL N ~ AR ~ BRI R - AR L PRIR MR B AR B
KRR BN EBN IS B EARHI IR G (F R fast fluidization regime » ¥
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R ety R AR (RS bubbling fluidization regime = T 3EfE A Bl R 5 2L
f ~ izt ~ particle coating ~ W} ~ BRI EESEYIELRIE - SACRBAUE ~ A6
ROHBERRF AR ~ 1L2- 8 LBE A ~ Sohio A ENIMGIEFLEGH > (b
I - RIS - SRR T A S TR - DURJERTIREE « BEYRIE ~ R
B ILIREEALEE ~ 2L~ BV IR SR -

RS VB YR B A B B RS S By IR E A YRR S BERR D »

SE I o BT S PR R Rt - ARG 1R S i P B2 BE 7 SR vy Ay ~ By B EETE

RN Fp R o RS MR RS B U SO B 5 R e R M B RO M I TR &
Rt e A B R (Ve ~ ARME ~ B ~ B IR - BRI
BB BV A Y AR S R B A ~ R TH R RO T SR M ~ IR ERGi A S
ARG B2 = ~ el REVE B & ~ FT IR R AT B ST ~ 12
WEA ZREEYIP AL E R - BRI R IR AefRn i s HE ~ 2a
R~ SRR E P B - JERa RS ERA SE AR ATk YRR
HAEES PR - A RERAAYINE ~ BIZEBOR ~ S HUSAERE
BEZA] » EOAKERR - fiesIFBUTESH N EER -

JRUSS 1 B 2 ) e B 5 2K B RT 93 Ry IF B 5 7/ (non-destructive) k2 i 557 1
(destructive) - FiI-& AIFZKE ~ 253 ~ Zc @ ~ ZHL ~ WU ~ BE4E (compaction -
supercompaction)%s » {&# 414 {L(incineration) ~ Zf# ~ H73E (L (vetrification) - €
S A0 BRpa (S (B (wet oxidation) E A (EAE 7 (Advanced oxidation
processes) < - JitAG{LARAE (LI (fluidized bed incinerator) DAy ik BEIE VI ET THREE -
BEREYEE A/ - K - eSO - 8 - SEEEYEF  Bhas
SRk VRS IRGTE e R - — A BRI A TRt RE IR - MR RS
WAREHVRIRE ~ A2 BV A E— D e b AN EN L - BEE(EF > AR
B2 BRI RIREIR B - TRAG ~ [ERGANYERE ~ ) - R U BEARSEE RTEA
EFEEEREYS - W MVEE > BesAEaET - P.Os - MkEEaEE



FEEEYIIRGEENA R I n]SMINEHEEARE LERDR IS » vl U A A Flm G (bR
RIS RAG - fiAR (PR 5 disengaging zone AYREET ATHEIRSE S MARE - BERAY
PR R R E - RURAS ARG A gEEE L dioxine ~ FUNTEYVERERT - R
WGP E > 75 2R Rn B R A2k P LRI T2 - cyclone &g {LIRH FHEY
[ElRITBESEE - 1245 M 7A%EE scrubber ~ HEJESES - HEPA JEAY - i H AR IIH SJER
DL o0 St T - 5o/ MEMECR R AR DL R BB e =5  AEAEHY ash 1 E
PUEH B (E7KE) i B UET TR EF IR B > AN RS EYE IR R %
&t scrubber YRS ECEDIE - FRIH R R HVAEIEES o SEALARERS A R AERE A
s BIEYIE R T AT EEERE  SEARE T IR T AR - (B IR B
A e B T B ERAEALIES S s (LIRS A B4 (steam  reforming) th A # HIZKE
ap BRI B HEY)) - THOR® Gat iy R BAR i b g (P B i S g 25 DAR 2 SRR R
2GR 55— B Ea4H 25 Denitration and Mineralization Reformer (DMR) » #/F
R 725°C > il NI BRI AG (L - SUERS THVRAS HE % ~ A0
By f - I R B oo B R B B ECR - BEIRS A BRI B fn £
(aluminosilicate clay additive) 7 f& 88 b F )& H R K A AU B8 (F 2 & alkali
aluminosilicates - 55— & ELIP R TRAS(Z ALk SV BT — R B SR bR
IEEYI(EEZEHBE)E) KPR bRAL & 5 A% &K S E LS  Carbon
Reduction Reformer (CRR) - JEERHYAEYIAE LIS EL S ETRE - BERIHYFEAG £

BRI~ BRI

(Z)ZE AIST » KRR R TARE TR
FEH PG HARIRE B AR E ALY AIST ~ SRR R T A -
BB B R A BT » B LR T S FITER -



1. BEEHUE AIST(REER 48 & 192 AT » National Institute of Advanced Industrial

Science and Technology) : S AEiE T HYBHEE AR Ry T TTiEb 45 EE - ATl
& TEPSUISCERAL  BAE T AT TSR (AXA) - T TR AR ST
PI(NIMS) " BT 5TRT F 5 - E B B FRI50UK AIST HY Department
of Energy and Environment / Research Institute of Energy Frontier / fijg 22 &5 #E
B FFER - R &R e B R A G — L fR] e ¥
AIST BFFEHRETTRE /1 - AIST HYBHFEEEFT AR B E H A > EH DR F
Ry B TS b 2 FEIAEER(valley of death) - BFFE<HISEZ (7 ARH
i) - EFEIEC N AR ZERT 0 BTN SRR SRR o PART AR R R
AT FERE H BLAE R P s f b (5 P EE UG (B IR) ~ IR AT RS B PR PR B B B 17K T
JE(pressurized fluidized bed combustor to treat sewage sludge) -~ FFfEfE BT
(catalytic conversion of methane to benzene in fluidized bed)Z » EL &= A 4440
A bR ELTE pressurized fluidized bed - FREK[E -t TSI M 28 T Ea= >
WA 4T 2 e EBEE T RIS - B BRI eSS F B AR e » AT
— S E— A SR AT E(NOX) JTE I ZE ~ B E AT -

. BEUREE(The University of Tokyo) @ 558 E 25 FRa A2 BRI T T ~ BEJR
TERHERRITE UL ~ IR AR R S PR R RIS E R IRBUR A AR
F1AA TR RS AL PRI 22 07 Y K BT M MF1SEE 53 = 17 downer ~ bubbling
fluidized bed - riser = E4HRLHTMAS (LR 0 E A » DUR AR Ry
FEFE - 1488 B sy s 540 Biomass dryer (fluidized bed dryer) ~ CO, IR/}
TRREMEIR ~ REDRE T 45y i A RS NI o Aral i - SE8aRiE
FIEE RS EY) R B SRR S EYR B (SOFC) - THERSS BT

EE{E R heat engine 2% -



. BITEE TOAEE(Tokyo University of Agriculture and Technology) : S5 B 27
FEMEE TR AR AT =ZE0% - (RO E2A — © (1) Efficient
Utilization of Coal by Gasification ~ (2) Bio-fuel Production from Microalgae with
Nutrients Recycle - %5 — (@ i/} 22 5 &2 H Efficient Utilization of Coal by
Gasification F[H] downer jiRHE S HET TR AE A2 SRS ~ tar R[EIBG char - &5 5
BB FE 55 5% B 0 (Energy recuperation) « el tar (43 ki p 2 ki
Z— > tar ok ~ BRI LIRS E - B HEE - R PR
HEERL(BI0 tar reforming)pl LB Y CRAS B BN AH A © B RTEEZ5E R
downer » EE S /B2 A FH2E o 52 —0%% F & Bio-fuel Production from
Microalgae with Nutrients Recycle /52 #2510 ~ &4 &5E microalgae ~ $ZHL

bio-oil W7 #E 1L £ biofuel -

2 BfAR S — L (E) ~ SREE (G D) TR AR GR -



3 BUREEIH(T) ~ EEEEIR(L)ER -

5 MRAT=E e N ERE -



()RS bR R G BRI 72
FHAMEAENTEAEH E B E R = NHURES LR AR G T MR (chan) Rk
HE o B R WitE T EHR /RS  direct process LKz indirect process - direct
process -~ gasification agent FH&fi 4 SR 222 SR B /K Z SR B » B3 RO T &K R fe
[5Z & (combustion) 2 4= ZA DL AEAS R LS TE (B B TE) AT R RE & S E RS AT Ry H
Z1={;(autothermal) ; indirect process #Y fluidizing agent & F /K788 » Al EA(RAL
%% (Lower heating value)# direct process Ry RMHEY) (2755 ML HEEL
(allothermal) - AE g DL H 20U B8 LK 2 25 (autothermal fluidized bed reactor)

TERERRRIFECE - HIVREA R SR E E S H R 2 RAHEDY) -

1. PR ERBAH R AT
BB CaF-UI ) &bt ~ iE » FEHI/ Nt 0.5~1 mm =
0.25~0.5 mm » FRID Bty » SEHHIAR 0.19 mm =% 0.3 mm - (I FTLL 100 °C
HEFEREZ S - B Se 8 A ER 53 fT(Thermogravimetric analysis, TGA)4E £ 4/1[E 6 -
it DTA fh&y ] R1FTHANS Fy 2 EHER 7> Ry7K o7 e Volatile matter » Ji & [ ]
400~600 °C m]DABHZZZ(AIH S » L& 2 58 fy Fixed carbon 28 4: ABERT

2 » BEfrZ Proximate analysis ZI[jx%2 1 -

100 + 400
90 | e Weight (%)
80 1 /| F300 __pTAQ@Y)
70 | A
£ 60 [\ r200 $
E 5 4 | =
3 4 | 100 5
30 I
20{—— “ L0
10 1 T
0 . . : . 100
0 200 400 600 800 1000

Temperature (°C)

6 ERSRENE T -



# 1 £~ Proximate analysis

Proximate analysis (%owt, wet basis)
Moisture 2.5
\olatile matter 0.7
Fixed carbon 96.0
Ash 0.8

2. fik{bIRARE 4

A ERZREEANE 7 Fos - S bR S LN EAVE IR E 2 T
FEHURZEESEOE RN B S s NE B AVE R - 5o — BVER R AL S e RS I
BN ES N E O - RECRE H AT £5R » SR PURIKZER > 2URH T &
SREEAEs ) et > ECRAKH mERRRIE - KZCRLUKZ SR EE SRt - I
ATERETKZRARE - RED ~ BHRALFY AR (EIR £ - BA screw pump AU} - P24
TREHAORE ARHRE » SRS IR S H—HVETES > B g Pt - AR
Ry mTEEPR S S - SR E i B AR (bIRE fEEs - [FRHIR
WIER e Rs s Re (EAVIRE » RZEGTEUKZGRBE R A E - /e
PIER B D7 H & A8 e R\ 55 23 (cyclone) » BTy A ASRARL 6 BT i - SR
AR EEV)REHE — U SRS E (=8 impingen)[fn - 2 EAlRIRE ) BRG]
GC DAELRNE HAH R 57 » RIERaE AR A EE P I A ST (IR ~ 2 e

» DURECREL TP HRARS IR L - SoRRAY RAREEY R f& 1 dry air flowmeter

R

[

BHRE -
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0 ==

|| Sandfcatalyst screw feeder

Feedstock screw feeder

T
TIC 55—

Cyclone

%— o
Suction
pump
Condenser
MFC = = —
o, ﬁﬂ N
N, — 7

L Vent

[ — Dry air flow
meter
=
Steam producer

& 7 e (LIRS GUREE

[l 8 iAG{LIREERIRLF -
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9 SAMEY) GC-MS 53ffr -

R 2 EERIRERT

= Y ;% % (Limin) LEEE | BREE | AREAX]| 0JC | 225
S FAE | EREE | A EAZ | RER| Gm | Smd | @AEE)| (O | (mlmin) | melerstio
(gmin) | (mm) | (z'mim) wpg |eps| O
500 782
0.068 019 0708 | 075 | 0434 | 0443 §50 §33 01 0 B 10
300 583
2 0.068 019 0708 | 075 | 0434 | 0443 200 883 o 0 g 11
70453 5] 7
0.0493 587 0.28
gt | aas 008 | o075 | 015 | o013 200 e 01 2 g 12
0.0693 587 0223
0.0693 887 013
0.0455 ) 1 7
0.099 384 01 0
0.099 588 01 02
0.099 03 0.694 12 | o015 | 0as 500 890 0l 03 B 13
0.099 592897 01 03
0.099 §24-903 01 0.63
0.099 - 02 02
59 FE;
891 02
s | o2s05| o2 018 o0 | 075 | 015 | 0as 300 585896 02 03 B 14
200 05
906-908 07
0. 590 LN ()
0. 891 02 02
. 890 025 02
2505 | 0102 019 0708 | o 015 | 013 200 590 03 02 g 13
0.7 589 04 02
890 05 02
583 03 0

12




3. AEPRE T RALE B 2 &EREEH

s LN 800 °C~850 °C~900 °C Hy £ feid{ bR stk iy 2 (L allEl 10(a) -
=#.Z 900 °C AYRIT MAREAVEREYER  RURREOn R SOE ([H—/Nif
IR ERGE R EPIE > B 800 °C ~ 850 °C ~ 900 °C T HYER R
BT A2 5.06% ~ 10.52% ~ 19.47% » # 5 (VLR EREMZ H SRR EY) -
(& 10(b)/ 2R ECEME MEFATCER ARHEELRE SR (mmol/g Feed) » Hi
SR bR 2 JRERE S AE bR BT SRR BN - B 10(c)
TEREEG R Y FE R IR S 2 (R EGRIRIE) - &R~ CO Ml CO B £
AREST » HIFBAE 900 °C BEERA » SRS ATh EEAInE 10(d)Fs - 4
FRECPIRE M A B A IR - (RIBEBRGE RS TR KA 324 E (Lower heating
value) - 5% xE A E 800 °C ~ 850 °C ~ 900 °C Hf 7 (Efir 2828 & 57 7l F 0.1 ~ 0.22 ~
0.37 MI/m® » £ S B3 I RS EE VTN GUR - CO FESR Y $RFHA B infekfir
FEE > AL gas engine IEFI S EFTFREME 4.6 MIM® S > HATRMED
FERIHR(R o L 900 °C AR EAVEER ~ RARER M EVE - NI A EEE

BEIRE LU TIREE Bl R H e 28 -

25

——800°C
——850°C
20 9500°C
g
§ =
@
= - - ——— "
S 10 — ~ = .
5 f— - -~ L] _— i '
D *- Il Il 1 Il Il 1 Il 1 Il Il 1

0 10 20 30 40 50 60 70 B0 9590 100 110 120 130
Time Duration (min)

(@)
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Gas Yield (mmolfg Feed)

[7¥]
o

g
@ 25 23.89
on
"“—g 20
14.63
= 15
=
a
-
c 10 7.14
g s .
=
—-—
T 0
BOO"C 850°C 300°C
Temperature
(b)
45
40
35
30
25
20
15
10
a
0
800°C 850°C 900°C

Temperature

(©)
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mCO2
nCo
EHZ



120

mCO2
nCO
mH2

100

s ]
=

Composition (mol%)
3

40
20
0
g0o°C g§50°C a00°C
Temperature
(d)

10 ()R [EIGRE S EE bR Z % - (D) ARIRE N ZERER -
OAFFLRE T ZRAHEDESR  (d)ARIRE T Z RAHEPIRLRK -

4. AFEZRZREE TR R 2 SR LR
KRB R RIENREY) 2 — - HORESNP B R REIZE - B 11
(a) SEAEREEIRE 900 °C B » /KZEF & Ay 0.05 K 0.1 mmol/min = £ 7

e3R8 BRIy 0.06825 g/min - iR ARAHRITE Ryt > HIIAE

IKFER A E B 0.05 K 0.1 mmol/min %2 H,O/C EHLEES R 05 2 1 &
EmaE B /KZE B = 0.1 mmol/min 2 £ prifE B 22 BA 86 =77 0.05 mmol/min -

[l (b) ~ E(c) ~ [E(d) Al ERESR « B RAMHEYER - BHEVAHE - &
SRUEE S ~ BERG RAHE Y R /KZE R & 0.1 mmol/min B s; - CO A1 CO,
HERWE S - FERICSIE

C+HO—- CO+H;
B T ERM CO ERIERTT - A /KZA R & ST 7] gE 2 e 1
water-gas-shift reaction :

CO +HO — CO2 + H

15



IMAERL CO, VARG - IER/KZCRM BRI RN ERE - (R T ER
EEAN - FER LR KA RRE AR R RS LA REE - ER
TERKFERRENAE LRERZER] -

0.05 mL/min 0.1 mL/min
Water Flow Rate

0.02 mL/min 0.1 mL/min
Water Flow Rate

25.00 30
1050 pt 2380
—. 20.00 o 29
£ o 20
S 15.00 =
W E 15
= =
4] —
= 10.00 6.89 o 10 8.17
L] [k}
i
0.00 >
b
=
il

(@) (b)

.
tn

mCO2

nco 150
mHZ mCo2

g 100 nCo
50 mHZ

&0

40

20

0

0.05 mL/min 0.1 mL/min 0.05 mL/min 0.1 mL/min
Water Flow Rate Water Flow Rate

(©) (d)
11 (KZAREHFEELRZZE - O)/KRBEHERERZPE -

(©) KFAREBRMEMERZZE - () AFRVKZCRE Z RAMHEVIHRL -

&

S O

= [
o

Gas Yield (mmol/g Feed)
Ma
n

—
o

Composition (mol

o
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5. E5/MR5E.EL(Oxygen-to-char ratio) ¥ 5@ b 8228
BAERMPIIAZRR IKEREN S EG R ERN TR BT 2R
BIE THIE(EIE

Char oxidation C+0,—CO,

d

Partial oxidation C+1/20,—CO
CO oxidation 2CO0+0; —2CO0O;
H, oxidation 2H;+0; — 2H,0

DIA R SRR E PR TR b 2 SR p B alEl 12(a) A ERZ L
EALRIEERET - B 12(0)EEFAWERIISSRERE - FERERAKRE 0.0693
g/min | - ERMREELE 0.2 BFEURE RS - EHEERNE 0.225 - 0.25 H
FERERIZN N 2R IIAZRRA A FERE ARIE 0.0495 g/min
T FSRMREELEE 0.28 IFERERARHEST - ISR AURHE 0.0693
g/min FFERTHA > #EHIEZ B SR AR AR ZN A HEFEHLEL - MEfEs
SREKZERIE R THYRIE - H R T ERRENIN - AIEFIR RS AR
2 FEBA 52 RGeS T EE 4 COo CO- [HIE B HYSE SR I RE A M @R AL -
felE 12(c)FT AR HEAIAER - CO, ~ CO MYERIGHHEAIE S » iSanHfE
FREE bE s USRS HE TS ME - (8] 12(d)5RHEEMIAH Rt FIRRE - 32
1 CO,~ CO JERIEFAVEE FE— 2 - HIRHEHYZ - FR AURHE 0.0693 g/min
3 SRR EE ) A R B A A ARHR 0.0495 g/min - {HEZHGE B (9 Gas product/min)
IR ARHERE RS - 408 12(e){Rfr B E TR -

z
I

ﬂ

/V

-
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gas Yield (mmolfg Feed)

40

3517
35
= 30 2020 2012 2971
£
5 25
g 20 1960 17 59
[
S 15
10
5
0
1 2 3 4 5 6
€Y
= 30
o 2562
o 2402 23 50
LL -
2™ = 2160 2093
2 20
E
= 15
2
> 10
L]
S 5
S
0
(b)
o mCoz
50 = CO
mH2
40
30
1
20 ; 1 1
10
1 1 1
0

(©
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S

= CO2
uCO
g1m mH2
£ 80
[
S 60
W
g 40
(=]
O 20
0
4 5 6
(d)
= 070 062 g0g
gﬂ_ﬁﬂ 05s 056
= 050
2 0.43
2 040
-
2 030
T 020
T
5 010
2
9 000
1 2 3 4
(e)

12 ()RR A H IR RE LR & - () RMEH I SR ER 2

> (CYRAHEVIER » (d)RAHEVIERK » (e)RMHEVIRAL AR - 1-6 HEER
4E B MR 57 B2 ¢ 0.0495 g Char/min ~ 0.0495 g Char/min & O,/C mole ratio
=0.28 ~ 0.0693 g Char/min ~ 0.0693 g Char/min & O,/C mole ratio = 0.2 ~ 0.0693 g

Char/min & O,/C mole ratio = 0.225 ~ 0.0693 g Char/min & O,/C mole ratio = 0.25 -

6. R/ LRI PR TR RS
BT HRE AR AR DU B S B LA AR D
£ 0.009 gimin S S H T R/ L BUK RO R - B KU i

KR A AR EE L - B ERAIE 13(a)HY2E 16 4H > fEmE R/ kA

19

-



HECATLIAROE IR e b fic & [ 13(c) mT AT 2 HUbRIET T S LA 4= COo
CO - I IEASHR B E T RALIE - PRSI ARG 884 °C
— % BRI SRR ELLL 0.63 HFfY 905 °C - giiERk B A RALAVEIRSE
RIS RMAELEZ AN » NIBSRESRAI TR - (€ 13(d)taElEE
BURAEZEYIAH R BSE - IE R SRR T f CO, ~ CO EEFIRTIATIERL -
BEA b S EIRT R ERRASR — B HARERIABEIEENER
AR ERESE - RAHEVHVERAZEEAE 13(e) - FRAMEHELL 0.3 FHE
firsg B E RN - W ERZER R - CO ERMEA I 2 LUHEH » &

FMRELELL 0.5 J 0.63 If » CO EREIEM I - [HEFAES MMER L » &
FURAr BB REIRERT - BRME @ ReERREMA AT ER B BUR
{L#RfE - E¥EHEA B P E MO E ) & TR EYAE R SRR EiEim CO, »
CO Ry - Kt EAldham > B E T ERVBREELL 0.2 BRI T > BIKZERR
$271 7% 0.2 mlimin (& 13 55 7 4B SR4E R BdE) » A H,0/C BEHER S 1.35
FeamfE R LR - @RESR - RHEYIRASAEIEERTT -

H/KZERE B 0.2 ml/min B 43 B S R/ EHEL & 0.1540.2+0.3 »
05+ 0.7 BEREMERUE 14(2) - ERAE > BLRAS > PMEGRERE
NREHY - B EERAEETT 1 AR FBALEAERL CO, ~ CO > X LA CO, S5 E @
MHEVIEAL B E DIE SRR EELE 0.2 IS -

20



o 5 @ 8 b 8
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:% Professor Dr Guoging Guan
Morth Japan Research Institute for Sustainable Energy (MIRISE)

Hirosaki University

2-1-3 Matsubara, Aomori City, Aomori 030-0813, Japan
Tel: +81-17-762-7756; Fax: +81-17-735-5411

E-mail: guan@hirosaki-u.ac.jp

07" January, 2017
Mr. Jen-Yuan Kuo
Institute of Nuclear Energy Research

Taiwan

Diear Mr. Kuo,

We are pleased to learn of your intended visit to our institute and your interest in
research in fluidized bed and its applications. [ would like to extend an invitation to you
to North Japan Research Institute for Sustainable Energy, Hirosaki University in the
period from 10 March to 23 April, 2017 to view the facilities and study our achievement.
We are going to visit AIST Tsuluba, The University of Tokyo and Tokyo University of
Agriculture and Technology from 13 to 17 March. You are also weleome to join this 5-
day visit.

Looking forward to sesing you soon,

Sincerely yours,
(Signature) Q
(—;'i’wﬁ? i c‘? é??('l
Professor
Morth Japan Fesearch Institute for

Sustainable Energy
Hirosaki University
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An Introduction to INER and
Process Design Group

Jen-Yuan Kuo
Assistant researcher
Chemical Engineering Division, Institute of Nuclear Energy Research
NO. 1000, Wenhua Rd., Jiaan Village, Longtan District, Taoyuan City 32546, Taiwan
TEL:886-3-4711400 Ext. 5603 Email:KuoJY@iner.gov.tw

= About INER
Institute of Nuclear Energy Research
Atomic Energy Council, R.O.C.
http.//www.iner.gov.tw/
VVVVVV City o ’i;:.:;
St Taiwan
g .
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= About INER

RESEARCH
Nuclear Safety Renewable and New Biomedical Application of

Technologies Energy Technologies Radiation Technologies

N BRREREZHE

Qc

* Nuclear Facility « Solar cell * Medical radioisotope
Decommissioning « High concentration development
+ Radioactive Wastes photovoltaic systems * New nuclear medicin
Management + Wind turbine systems development
+ etc. + Cellulosic ethanol + Irradiation therapeutic
pilot plant technology for diagnosis
+ Solid oxide fuel cells and therapeutic demands
+ Micro grid + etc.
» etc.

BaleE

Organization Chart of INER

Group leader: # B #2 (Kuo-Chao Liang, PhD)

— Members: RXF ~ R B E - AERIE -~ FRE
CIREFE KB4 FHAE - FMEM (I's me~)

U ANSYS FIUENUGRST - M Z K 2Kl SAR A 5 B3 2 9]
Je R S $2F 0.1 mmak

L] | e I T | T T - 1 T | —
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%%‘.J%m Process Design Group

RESEARCH

m Carbon-based Fuel Gasification

* Process simulation.
» Design and construction of fluidized bed gasifier.

@ Cellulose Fermentation

* Process design and scale up for lactic acid production.
« Construction of a PLA synthesis experimental plant and scale up evaluation.

g Lignin Valorization

* Research on depolymerization of lignin for the production of chemicals and biofuel.

B Design of Two-Phase Reverse Loop Thermosyphon S

* CFD modeling of a two-phase reverse-loop thermosyphon.

el s

About me

(Process Design and Scale up]

- for cellulose fermentation to [Lignin depolymerizatiorﬂ
_'

produce Lactic acid

2014.01 2015.07 2016.10 2017

© Visiting scholar program (3/10 ~ 4/23)

( Biomass Gasification in Fluidized bed |

eRE
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We Want to Develop Biomass/Coal
Gasification Technology

N

Biomass )

o 8 Syngas
Gasification in
Fluidized Bed/

Syngas Conversion

%% Our Goal : Design and Construction
(c%. ER a Dual Fluidized Bed Gasifier
Gasification T —

/’_--P-yr:ly;r--\\ and aerosol

f 4| 1 Combustion

: i

1 1

1 1

1 1

1 1

: :

1 1

| i

i :

\

Bl -
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Schematic View of Gasification Process

Preteatment

Fecd meb pulverie |

Cooler : Power
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Product gas Scruber Cleaning generation
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A
. Heat recovery

-
-

| Cooler .
Scruber —'l Filter |—>| Exhaust
v

Ash

BlllaE -

Process Design and Simulation
p=r by Aspen plus

Syngas treatment 2
" Dual Fluidized Bed (Gasification) ITV—F—V [
Z sw
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INER

Thank you for your attention!

Carbon based fuel gasification is an efficient process to produce
power, hydrogen and heat. From the perspective of sustainable
development, climate and ecology, the advantage of gasification is
that it is potentially more efficient than combustion of fuel, besides,
using biomass as an energy source off-sets the carbon dioxide
released from gasification.

Biomass/coal gasification in a fluidized bed is our group’s main
research direction. It is our hope to have interaction and cooperation
with you in the future.

i
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