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1. Keynote Session
PENAR > REEZ IR L2588 (Keynote) JGE - HIEBGER 2 &
ARV ERATT

Keynote Presentations

K-1: Catalytic Conversion of Methane to CO»-Free Hydrogen and Value-

Added Solid Carbons
Prof. Dr. John Hu / USA / West Virginia University

K-2: Thin films technologies for fuel cell applications
Prof. Dr. Pascal Briois / France / University of Technology of Belfort-
Montbéliard

A R R SRS 1 ~ B M B R EE Ry R S B R o e
(1) Catalytic Conversion of Methane to CO2-Free Hydrogen and Value-Added Solid
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Carbons (& 111.1.1-1 ~ 111.1.1-6)

+—H+7NHE FEECESE (Keynote lecture) (YA EEE% Prof. Dr. John Hu
AKH USA [ West Virginia University (WVU) o 5% 85 2 N 25 1 2 (AR 10 e e { L
{bRyiE CO Z SR EERGHRAVHE - HESEPHEZE 111.1.1-1 ~ 111.1.1-6
Fio - T EERG T 2k MY -

ANE RIS A ERNB ) HRRZ T AT DEReE
AL R i d ikt ~ S FIEMEE IR - BE L, [EEIEAESE SRR 20 4%
BRPRRHNEI R ECE, T2EBIHTIN EAESEEF R AR E B A SR -

EEEFFEAERL 1,000 HHEESR - B 95% DL EIVEEHRARIVES-H
PeE4H (SMR) AR (& 1.1.1-1) - FEE AR (BEERTRRSEE) YL e AR
SUREIEEAVIER], THETAZK 10 FHSURAVFR KR ZS] 3,000 &E (& 111.1.1-2) -
SMR DI EARS1T], ERAEECHNESEERS, BEtRE b &bk 40
THIRIERTR » TS b 2R LR EER R — -

CH4 + 2H20 -> 4H; + CO2

HEZARTY USSL00M 225 — EAEBREFtRITIER T - DU /7 FI A —
Ebbi 5 EEATHY—TAFTERA, R RS A2 E )T A K -

Major U.S. Industrial Hydrogen Users

~10 million tonnes-H, . yr-1

1.5% 1.0%
%

2.0

1.0%
7y
3% ® Pefroleum Recovery &

Refining

* Ammoania Production

u Methanol Production

® Metal Production &
Fabrication
u Electronics

# Food Industry

Others

111.1.1-1 :  Keynote lecture 1-1
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U.S. Department of Energy Program: H,@Scale

Value Added
Applications

Hydrogen/
Natural Gas
Infrastiucture

Electricity

Hydrogen
Vehicle

)

Generation

-
2

S

Synthetic 1o

Fuels =

Hydrogen =

Storage/ =
Distribution Upgrading (O
ol =

Hydrogen Other
Generation End Use

Metals
Refining

Concentrated Solar Power

Wo

v The WVU Energy Institute | energy.wvv.edv

1.1.1-2 :  Keynote lecture 1-2

et E IR BB AR U FRbeE B BRI & > 2 SMR AR,
HEAR S ZEHEHER (B N.1.1-3) - FEARE DEBILEELHE, 7%
MEHEOREE, RERESRATFIA -

)
SWL/JH

Opportunity of CO,-free hydrogen production

Commercial SMR Catalytic Pyrolysis
CH, +2H,0=4H, + CO,

CH,=2H,+C

Productivity. mole

H,/mole CH,

Heat requirement 165 kJ/mol 75.6 kl/mol
CO, emission 1 mole CO,/mole CH, none
Byproduct value none

Value-Added Carbon

Environmental aspect: natural gas pyrolysis has an advantage.

Wo

V The WVU Energy lustitute | energy.wvu.cdv

Economic aspect: pyrolysis will need to produce high value carbon to offset the loss of H, yield

111.1.1-3 :  Keynote lecture 1-3
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PRHGEIFEE LM L Rt CO2 IVESRMIERGHRTTRE (CNT's) » A {fT385H 1
—HEE(ERI S0 - FI{EHE CNT JPEHY "R - A 2ES "RntR" - 2
(EFREEEIEA TN, FEREEREE A S S AU PRI RIVIRE S - RHFERA
Al20s, SiO2 1 ZSM-5 ZHAIHISR A (LA » FINF42E CNT Fife CO2

=

ZOKEEFEHE (Col AlzOs F1 Ni/Al2O3) (LR B s %, [EIHRGEE 4235
FAERRGORE N CO2 HyEA (B 11.1.1-4) - AR 58 rUSERE B IHY
B~ FrEEERITEREARE - s LR R E RGP RE AR, ARIEAR

FOREEBRPRSHEEE_ LAY "R B - HSSRAERE B R FLIsR A
RIS, o] DA A SR e (L AR #04a0E 1k -

Novel Catalytic Materials-Aerogel Catalyst

" SRS OO

oil ba(h Drying 1) Annealing . 4 s
| oy ey e S

:mc 1h 2) 10% H,/ N, .'. 3)30% CH,/N, .'.

Reduction Reaction
Wet gel NV/ALO, Aerogel NI/ALO, Ni/ALO,
ey Aerogel Catalyst Aerogel Catalyst
AlCl,-6H,0 Ni(NO3),6H,
o
0il bath Drying 1) Anneallng
B
80(lh Z)IU/H/N 3)%0/(_Hll\
Reduction Reaction
Wet gel Co/AlLO, Aerogel Co/AlL 0O, Co/ALO,
Aerogel Catalyst Aerogel Calalvsl

AICl,-6H,0 Co(NO,), 6H,0

I11.1.1-4 :  Keynote lecture 1-4

SR I MBS VA B L RE S B2 M B AT - il - G ~ A
AR R B ML (BERRETREAR AL S R EE 8T (8] 111.1.1-5) » AT
LUgREE (NHs) fF R ERBERERRHV A 2 BT 2 B S E A - (ERAS
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{3 TR B 7 e 2 7 BT T B AR - [ 11.1.1-6 o T 4 - 4 ~ R ARG
YREE (NHs) 15 R {LE2RETREES 45 55 5 - FRAERRTRIRF S LhiR ~ 22 mAI/KE B Ry
B RN EE S (T8 Ky e-fuels / e-chemicals ) J2& A A A& I LA D i A1 T
Py S CRBEREIRT R AR « (AL NS RS T —E AN B Z s
(RTF) BVEEESIER - DR EIE R LAl IEEREOR -

Hydrogen Carrier, Storage and Transformation

e e ey

Liquid H, -252.6
NH; 120.3 =33.3 30.6
2NH, N, + 3H,
CH, 80.0
(methyl cyclohexane) 47.1 101.1 C;H;,>CH; +3H,

v The WVU Enorgy Institute | energy.wvv.ede

1.1.1-5:  Keynote lecture 1-5
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Background of the Research

Synthesis of liquid fuels Fuels transportation Application space
Alr

Direct el klkllv
general N in fuel cells

ration for
l lllttlo
mdlmtlonvm

ergy storage

\Dmnu e In stationary
thermal gensets
Direct u (or blending)

in ICE Vehicles

\

Wnter
Figure 1. The production, transport and use of carbon-neutral liquid fuels (NH,) for energy delivery

At the solar and wind power location: water and air are available

v The WVU Energy Institute | energy.wvv.odu

111.1.1-6 :  Keynote lecture 1-6

(2) Thin films technologies for fuel cell applications ([&] 111.1.1-7 ~ [&] 111.1.1-12)
+—H+7HE FEEERE (Keynote lecture) FYES — 455 3%% Prof. Dr. Pascal
Briois 7K France / University of Technology of Belfort-Montbéliard - 3%E:8E 2 NE
T FAR R AU A A R g b 4500 » RS RHM A E 111.1.1-7 ~
1.1.1-12 FroR > M ERGE 200 E NYsEE
A. Types, problems & Solutions for fuel cell technologies ([#] 111.1.1-7) ;

B. Buffer layer:
a. Properties ([# 111.1.1-8) ;

b. 1-V-Pcurves (] 111.1.1-9) ;

Performance of a complete cell ([& 111.1.1-10)

Impact of the electrolyte on cell performance ([&| 111.1.1-11) ;
Metal supported cell (& 111.1.1-12) ;

mm o o

Summary.

14



111.1.1-7 :  Keynote lecture 2-1

111.1.1-8 :  Keynote lecture 2-2
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111.1.1-9 :  Keynote lecture 2-3

111.1.1-10 :  Keynote lecture 2-4
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111.1.1-11 :  Keynote lecture 2-5

P Bricis, Thin fims Sochnologies. for fuel coll pplicabions,

WBEER AN &
RO OO

111.1.1-12 :  Keynote lecture 2-6
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1%, FRFEAERR LY (SOFC) M B M AN S o LU
A EL BB AN ISR - {7 SOFC filel, GBI IEr 1B HI Do e
Nernst 1 Arhenius G HEFTRERIRY - £ T 16 W5 T (10 REAOIRIS (540 R B ),
BRI AR TR - SRR —TRAE S A - (B (R S T BT
FAEE, SRR BRI B & B L <

TEBTETAET, (EEfRd T — i fla S AR 45 5 - Br B &
{ETTrE (Pt - BEARE IR A) #2 m EHRER i) (R - (E T B REC BT TR %E
W%, BEAAYEERE - TREASH - RAERFEE B XRD B SEM E{THER - FUR
J& ok B > #E B MR R A H BB B Z2 FH Hi ok 3 22 (Electrochemical Impedance
Spectroscopy, EIS) R #EfTaFAL % » SEEEEMHY 1-V-P PEREdH &R AR [ERE
NEFTEM -
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2. Oral Paper Sessions
HEET 2018 & 1 BHEm L RIG X > 0 By b~ NPRIERE: - A —ERP 5K

REH RN E SR SN LARR L -
(1) Hydrogen generation;
(2) Fuel cell technologies;
(3) Gasification progress;
(4) Oxy-fuel combustion;
(5) CCHP system;
(6) Water electrolysis;
(7) Catalytic Conversion.

(1) INER 7£ HEET 2018 &1 ISR 7 i

AS Bt 5 i B PR AE BB X HEET 2018 & 5% 1 #& s Z & 5L “Study on the
enhancement of hydrogen generation via biomass gasification in fluidized-bed
reactors” {RLACIBHE TR E#E » #eeiE 11 A 16 H (EHIR) NP5 ([E
1.1.2-1 ~ 111.1.2-4) - JEENSHREZEL NI RS -

Study on the enhancement of hydrogen generation via
biomass gasification in fluidized-bed reactors

Yau-Pin Chyou!! Po-Chuang Chen?, Der-Ming Chang?, Keng-Tung Wu?, and Rei-Yu Chein®

YInstitute of Nuclear Energy Research, Chemistry Division, 325 Taoyuan, Taiwan ROC
ZNational Chung Hsing University, Department of Forestry, 402 Taichung, Taiwan ROC
3National Chung Hsing University, Department of Mechanical Engineering, 402 Taichung,
Taiwan ROC

Abstract. In this study, solid biomass is gasified in fluidized-bed reactors,
to investigate the effect of various means on syngas composition, especially
for enhancing hydrogen content in the production gas. Conventionally, air
is supplied to the reactor as gasification medium, which inevitably results
in a high nitrogen content in the syngas. Alternatively, steam or oxygen-
rich gas can be supplied to improve the syngas characteristics. On the other

' Corresponding author: ypchyou@iner.gov.tw (Y. -P. Chyou)
19
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hand, a so-called “indirect gasification technology” realizes the whole
conversion processes in dual reactors, for combustion and gasification,
respectively; moreover, solid materials are circulated through two reactors,
while gaseous streams in between are separated from each other. Hence,
this system features the advantage of producing near nitrogen-free syngas
in the gasifier, with air as oxidant in the combustor. Baseline experiments
with various operating parameters, including air equivalence ratio (ER) and
temperature, were firstly performed in a 30 kWi bubbling fluidized-bed
gasifier; then, trial tests were conducted with the aforementioned
operational and constructional factors. The preliminary test data show
positive trends for the enhancement of hydrogen generation via biomass
gasification. Further efforts will be pursued to establish a data base, which
would be beneficial to extensive researches on clean energy and carbon
abatement technologies.

Keywords: Biomass, Gasification, Fluidized bed, Syngas, Hydrogen generation.

L.1.2-1 ¢ S5 HEET 2018 gaftdsdesh
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1.1.2-4 © &> HEET 2018 4278 Bl e

FH RS AESHEGE A ZOE TR IR S NEISRA] -
FERZ G K ek 6 KR IR A R B 0E » — LR Rk iEs ~ Sfam it IOEEER
A FRHERHY 122 - AREHEAVEBEE (USA/ West Virginia University 1Y
Prof. Dr. John Hu) P& &FFAIAEEEE » W EBEEmAK T EEFHE (1
1.1.2-5) -
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2018/12/20 Presentation at HEET-2018

Presentation at HEET-2018

John Hu [john.hu@mail.wvu.edu]

- HEA: 2018411 H16H |74 01:12

zE: O Yau-Pin CHYOU

B4 HEET-2018 Presentation-Fin~1.pdf (4 MB)

Dear Dr. Chyou,

It was nice meeting you at HEET-2018. Attached is my presentation today at HEET-2018. It is interesting to
know that you are working on biomass gasification. | currently have a gasification project funded by DOE
NETL. We built a fluidized gasifier to gasify biomass, and/or coal. We also co-gasify CH4 and biomass to
study hydrogen transfer with the objective of producing high H2/CO ratio for chemical synthesis. | am also
working on chemical looping for natural gas, biomass conversion and also ammonia synthesis (via metal
nitride carrier rather than oxygen carrier).

We can collaborate if you are interested.

John Hu, Ph.D.

Statler Chair Professor

Department of Chemical and Biomedical Engineering

Director, Center for Innovation in Gas Research and Utilization
West Virginia University

Tel: (304)293-5067

E-mail: john hu@mailwvu.edu

John Hu's Home Page
https://www.statler.wvu.edu/faculty-staff/faculty/john-hu

WVU CIGRU
https://cigru.wvu.edu/

111.1.2-5 : HEET 2018 Eraff ek B BlEE R im A i sE S 1FE

(2) £ HEET 2018 &3t a3k Z AHRBHRIZR M5 S
A. @ Paper ID HE-18-208 : Azm > Akira Nishimura 283 > JEHETE &
“Effect of Components Thickness on Heat and Mass Transfer Phenomena in Single
Cell of PEFC Operated at High Temperature” - &N S 2 41E 111.1.2-6 ~

1.1.2-7 Fi -

HIYEHE PEFC IR D MARESE, AMHSEHE 7 PEFC BHEEMHY P
PUSERE M © AN, B TERARE PEM F1 GDL HYJE[E RS BRI E (E K
e MERE, IR EDR TR A B2 A RAERE -

AR EAERIBH PEM 1 GDL &3 R 2MERIE I A28, DLk
£ 90°C iy LIE RS HIE NS B MERERYRZ A - TEAREIWIAEI TR I AL IE R
HEAH BHRFE RIS LN FI A EMG B R T R B IR T PR et o i 28 5 T Y
THRFE 534« AR GDL WYEME, e I B MERe R 2R E I - FEE
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PEM JEFZHVEC]N, (el 77KV EEE, e 73 mERIkae - fLaEFEE 7 GDL &
JEREERY PEM SRR E -

11.1.2-6 :  HEET 2018 K& [1iEs Y 35 HE-18-208

11.1.2-7 :  HEET 2018 K& 58w 3% HE-18-208
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B. i Paper ID HE-18-211: A4 H Yifei Wang 532 > JEs £ B “Flexible
hydrogen fuel cell fabricated on paper with embedded aluminium foil” » JEENE
EsEyiE 11.1.2-8 ~ 11.1.2-9 Fior e

HEGUAR R A E AN S @ BB R E E A 288, A EGS
PRI RS - AT FE T, (RS T — TR IR A s AR EARAVEE 2R
PERMETEE, BRI T B BN IR TR, IR LR -

Bt 2 FLEBERGEINY AR R, R R RmiEERE, e
TRIFHE RSB ERTSE G AL IE  HAKIEAE 1 mAcm? (0.83V), 1A 35 =T
SeSE R T RTEREE A 5 /N - AHIERYATIZE (faradaic) MIREJRSSCR 7S 2
72% 118.3% - E I [F R E Hh ARy, PR AN EIE AR E L - FEE]
HpEreRint, S SRR SRR R B Y A S R BRI M i
(ILE, ATATEEREE Tt ~ AEYRUESS - RFID B8 - 2480, EHS B AR
e il DUE S B S YT -

11.1.2-8 :  HEET 2018 A& [1iE 3% HE-18-211
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Cell performance

e 8 10 w2
-10- Current density (mAcm”)
T 2018 WWWN Hydrogen Energy and Energy Technologies, Nogoya, jopan

111.1.2-9 :  HEET 2018 K& [0 Y 383 HE-18-211

C. &@m> Paper ID HE-18-206 : A&m 2y Khalid Al-Khori #83% » JEiE T /E
“ Utilization of Solid Oxide Fuel Cell Technology in Oil and Gas Operations; Area
of Improvements” » JEEEAN SMfEELE 111.1.2-10 ~ H1.1.2-11 A/ ©

FERETRAIEE AR 7 ~ BB B SR la U5 T BASeR /KR & — TR KRR
DU - HAT, R ENDHE A TR ERASH T SRR, HE
AR R R - B R (BN 2R L I I R E B B PRHE Ffe
TR, R BRI 80% MIREIRZR (LG -

EIANTZERY 12 H R S A ARRY R AR S E RS LY A EE
HRETREHA LG, DRSS COHAIR AR T RV SRR DM BEHRL - SOFC
EtEEEm BRI E L a f, W HRRH LR LR, EIMiem R
R, BE R AHIR AR E T HIEERTEI - A [ERREAIEE R E R ARy
& HEEHAH SOFC Z&R, AILUEE G R RCE - B amb IR & T2
s SOFC TR MR AR FIER M, Tdet 7R D HRI S EH=FEK,

26
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LIk SOFC & EIRER 2 SR ALY AR 2R R M F 5 o ] BE I ERHY 5 A
FHREY >, DUEREEE( L Rk ERAE -

Total Area of 11,571 km?

Estimated Population of 2,655,446

Qatar National 18 December
(1878) P P

Capital is Doha

Oil discovery by 1938
North Dome discovered on 1971
First export of LNG on 1997

GDP on 2017
Total is 170 Billion USDS$
Per capita is $ 108,786

111.1.2-10 :  HEET 2018 K& [1JE:H Y 8% HE-18-206

Gas Pr0cessing Plant (typic:

6000 ton CO2 Eq. / day

11.1.2-11 :  HEET 2018 A& 1§85 283 HE-18-206
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D. &> Paper ID HE-18-202 : A SCHH Shi You #23% » JHEzE T /E . “Exploring
the Technical Feasibility of Using Water Electrolyser for Electrical Grid Services
in Europe: Requirements and Potential” - JEzEA S E40E 111.1.2-12 ~ 111.1.2-

13 Fr »

/KEfE (WE) fER—MEEHIREK, BARMESEENEZES] - Nkt &H
(e R RIS A pE AR S FI B4 o - fEBKEE FCHIU HZ QualyGridS Y%
T, AHSERE S B SR A RO R SR LA [y WE BeffaHymE T T2 B8
&, TRET Tk WE FIRRBIOM A A s i Bt =171 -

H AFTER A& R AT IR B 28 s AH B A RE R B P T AR 2 B e, B4l
(e e 7 EE S SR L3 2 [EIRVAH B SR ~ S PR ilE B R MIEURAE(E WE /&
IR HIRCE ~ TREARRRSO A R BT T S P S A (ARG AT, DA
EEBIHY SRR A RETR AR T 2R R A - (e i A Re IR AR K -

I11.L1.2-12 :  HEET 2018 K& [15E R 383 HE-18-202
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. Poster Session

HEET 2018 grafiediim C E 11 H 16 H (B2H7) 7 FERIBRL KR - Il
FE N PR GEE 25K ([ 111.1.3-1~ 111.1.3-4) - FEH2E] 7 BEfzam L5883 > DL
WA AR AR Z T35 25 07 R BRI, © Ao e Pk 1 B i = R 1Y B
BRI Rp % (8 11.1.3-5 ~ 111.1.3-9) -

1.1.3-1: B SCEE 2 52K PSL

111.1.3-2 * BEEREm-CaHfE 2 57K PS2
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11.1.3-3 ©  EEsiam CalfiR ~ 35 PS3

g

- L

111.1.3-4 - BEsizam L 2 255X PS4
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111.1.3-8 :  EEsps
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(Z) HIREBBRESRSAMTIFEI%E (RITE)

FEIATRNAALNZE - IHEFS HEET 2018 & SiBHAAH1 S 3/ BRERSR RE SRR TT
%M (RITE) A8 R0 AR E & - HAHAZERAE 11.2-1 fios » B 7 B 2K
e S SR A ZE RO S22 - RITE /Y HAZ 48 i £ oy sea s » Bt
a6 BRI #E tH SR AR S e S Ll R AR » Mol HAY - AR B NS M FTIE &
{E > BT B SEREEIIRST ~ BA%E ~ MIERE - WU B IEAHRERY &R » FR e RIS

ATHAZ T 2 ERIRALAVERES - SEHRMFHA A& (TCCSUA) BLHA RITE A%E]T
MOU » Z 5 J il (7 F A1 PRl 38 Fee SR E TARRA 2 307 - AR AR AR HEBN BRI S 1F
FEHIRSITIEEE A2 TCCSUA MERZS - (R g 24 RITE - Fa548E
HzA#A4H (Research and Coordination Group) - EJf#EH%8 & Dr. Hiroyasu Horio » 72 H
Ti o EEE AN ARl 3% AR ST U0 » TR O AR E A
Bhizs -

JE

General Affairs Group

Secretariat
Tokyo Office
Board of Trusteas
Board of Directors Research Laboratory Research & Coordination Group
Advisors Advisory Committee an Systems Analysis Group

Science and Technology

Molecular Microbiclogy and
Biotechnology Group

Chemical Research Group
C 0z Storage Research Group

Inorganic Membranes Research Center

11.2-1 RITE Z4B%&%2kEE
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EHTH RITE #HEg ([FE 111.2-2) \YEBEEE (Senior Managing Director), Mr.
Takashi Honjo, tHEI#EAF » AAREHHEI N BETREHR BT - ERESEERETEL
A - BlEEIL GRS (8 11.2-3) 5 §1& Dr. Horio o1 » FEREZ L RITREIIA
RITE s - (5% J5E MOU 2848 T 2 IEZ A0S -

Management Team ——E

N
, W

Senior Managing Director Pres.ident : Managing Director
Takashi Honjo Prof. Yoichi Kaya Akira Onishi

"

Deputy Director-General Director-General Special Advisor
Yoshiaki Sugitani Prof. Kenji Yamaji Prof. Mitsutsune Yamaguchi

1.2-2 RITE ==y S[E

111.2-3  SEFBIMBRIRE SRR se kg (RITE) Z&m AR &E
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£ RITE » BFFERIN LRGSR S BRR { LS B Al Ay A [F] <5k - FLEE RN 2 Bk
A B SRBS B R AL ~ AEPIRE IR ~ Sk - RO BUE - SRR RS - RITE IEAE
BREESES  Bla 5 NIBUNBRAL Z HREE 55 RS Sl - DUV m 2= SmAe R
BRI BB TRAVBISE PR - AR AETHY RITE BV E SR > & (E-EA &
HAH R e/ NHIE S TRTIEMET ZERIGESE © & B B g RS 40 T

ZHRTEAH - HIE RN EBRER{LHYRIR
Ry T B e BRER ALY ORAVER DL T AN i FRAR S8 A at EEBEEA - TR EY
{EALHERES - =TT/ (-2030) F&RI (-2100) ZHK5E -

A YT TEA ¢ AR i
IEBTT B B A B A ER TP A e YA e it A A B AR &k B B 2R
Lt

{EEEWFEAE S bh s/ [EIU/ sk E BE R A

IEBTTHA RS IR ~ Wb ~ SHERA Sy BN Al > AR E KT TS5 I ~ RaL
FRER P BRI S BRRAVRA © BESN - RITE MRS (ERPER (B2
(EINEIS St

— SRR ZEAE © — S EhRETERI
E R B K T3 SR (R S AR Z S8 I o IEEOI Rl - DU T2
BUKE (27KE) fFE_a/bh -

SRR IE U0 (5 R SRR AR SR B TR A
IEAEHETTRHASER S ~ 7 CO2 / CHa R G 7 CO2 ~ ZE B RBRZ ARy - DR fHE
RRIEZEAL -

IR TR IS S R RITE Byt sessfee et (18 111.2-4) - HEAEREEH
ARETBRDERL - SEH BT TR (A FE TCCSUA 257 RITE » [NEEAC R R SRR S B
TE B ER I o ORI A -
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https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com.tw&sl=ja&sp=nmt4&u=http://www.rite.or.jp/co2storage/&xid=17259,15700002,15700023,15700124,15700149,15700186,15700191,15700201,15700237&usg=ALkJrhiPQV_svm2r5gPLAq5S15nub_5Iug
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com.tw&sl=ja&sp=nmt4&u=http://www.rite.or.jp/membranes/&xid=17259,15700002,15700023,15700124,15700149,15700186,15700191,15700201,15700237&usg=ALkJrhh2j1IJPnj_5KwR1Wvtddt6eWdqCA

R&D Approach e
Approach 1 = -
Systems Analysis Sk e
for the Sustainable Development 12.1Gt-cozly (Japan 2016) l T
“s10ty STty 2Gtly 1.3Gtly "

S f. =
City / Town
Energy/Power Industry Agriculture Transportation (Office, House etc.)
N o7 A )
Green Fuels | Foods
CO,free H, Medicines
Materials
Approach 2 Biomass —> Approach 4
CO, Capture Biorefinery/Smart cell
Technolo Technology
l 9 <« co, <>
Approach § Approach 6
Peprosch 3 CO, Storage Inorganic Membranes ::::'r':::i‘f’"a':'°p°“y
Technology H, Carrier—> | based CO, Utilization Standardization
(from various sources) & H, Technology Venture Company
CO, Control Industrial Process 8

111.2-4  HOBRERSERESERMTHTFeiRE (RITE) ZHTFeadfe oeig

1. Z&EAbERmIERiT
£ RITE » &b e R b Feiy POk &R AR ~ ISR ~ SR B R

flai - B 1990 FERIZLAZK » HAR RITE F4E 25 AL M A FERYES T - TG Msiie
(AT HIFIRIN B - 7E55—PBEL - 95 N B St ¥R R R o st & BHRE Z I FE NS
HHEERHTE S /bhiknVeerE B Eak iR 2 4 GIN-COz - [F#{KE 2 GIt-COz LU »
A EMEFZERE - 1E55 —FEEE » [EIRGIR IR 2 MEREFEAERy 1.5 GIt-CO2 LUN » EIRIK -
RITE S EBHS AN - FrEsim el 1 GI-CO, Z HIEEH#E - FAltAyES I E
FUBFIERE AR - AFRAA K E R AR TS HIEE > BN - B 2017 &
£ > #£ KEPCO #Y Maizuru B 274 40t-CO2/d A EAY RSB TR > (/] RITE A9
M BE RS IR I (1.47GIt-CO2 » 93% [ » 98% 4% &) FIY KHI (Kawasaki Heavy
Industries, Ltd.) Y KCC 4% (Kawasaki CO2 Capture system) » i BT 2019 F12 1 TE
PR JaE SR, -

(1) A=
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{58 IR S BERT U — S8 (Bl (CO2) HYJT7AR H AT A S bhwag AR
HET S bk F (CCS) HyRE MRl - HAEA] B /KA EE2 S ER U CO2 HY
EERICR” FIFIH CO2 HyYERAfR UL CO HY “MIEIRUCE” SEAMERE - @
o B BRI ORRF BRI R R SO TR CO2» FERFIRUUA RSN EI 28 > TifE CO2
e UG TR - HAT > AE(CE2IFe R URRE > IEERTFEAIRE 3 £ AR b &
Py COo (LERIR ST » MHRHHYE Bk (A 2nEl 111.2-5 [&~111.2-6 A7 -

111.2-5 sk U — S b e Sl e A B e
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11.2-6 ARSI UY — S BRI e b e 0 B s

{EEER AR RAR T HY CO2 {LERRUL BN UTR T > A& NI ATE RO T 57 B
F[E[r CO 2 BT » Sl HIZ R ARFE A BT CO2 [BI WS E HHBRRH G - 28 A — bk
TIEEARASIEIL o FERAS RIS, - (LR SEAH— B BT S TR R A RO - [
RS AEhR B AR A - 7 S T S AR OA T R KAV -

(2) FEIAZIRPT

EAERRAVIRI BT A RIS S Ry IE EER o R A B IR E PRI - T HE et R
TEARARAACR T EER AU CO2 BYTJTIAZ —HYTAlT - I i) 75 BT i 1 T 2= (B LRk
DHEEATIEAL o RUENE IR AR SRR A 20 B A TR R R T — (R RE » I H.
ARG LR E RS PERE I P m DU SR B A A (AT B AE 22

IRUCAELE TN RS 5T - EERANAE R - WA E—ZI I TR TS T4
AR B ERE (SR —(EFE LR > REREREA AT - S5—J7H - £
NIRRT - PSA EEOR H G HEH - EERUE A F 2 AR R as BRI H £
&t o FiRlE AR FCEAARE IR Ry WA - B TEERR LR B s B T E st
ERABERT - I HATREEREH - & IUEIREN BRI RO (e —(EERAE > 7] LA
st BLECAt D BERCATAELD - B (ETR A E RS -

PR R WCARIRAE CO2 fEmiE B E AN, RN THFEIEA fEfHE

R USR] - SERE Ry A B EAE s tlE el - MR E L L SV S MG AR
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K o BERDO 13x AV EEEERLNY (PSA) TEtERERERANER » WAHETUX
RS i s HZE Ak CO2 HYSTER » FEA > AE(E Ry SR PSA 2Ef2
TEPRFRAELY 30% AVRBEUERE ERIPRRIER - WA KZCRENE LR EHEA I =L
AR © INIE - — R KZSRAFAERERET I REME e i — S EhRA R AR A R S
wrary > LUEResbE s —EE 5 - fhie - SEFRIRRP BN S ik EPrafe -

BT, @AENUAEMIERGRA] > I EERE LR (PEl) BV bty (& 111.2-7) > i
REEER AR AHBIESMEZEH » RE > R CO2 i€ » [(EELE
URFRPPRREE 1~ ARt - ML > HACHY 2010 SEEREN 7 —(EHr % - SAER & — il
AR BAT » F R R g — S bhx - PUBCVRERARK -

.27 BIERSRIE 2 B G

(3) iR B

£ CCS HyBE T HEbTFE - i AR L) iy = KJEH © CO2/ N2 (TEMABEIE SR T 57
BERI[EI CO2) > CO2/CHa  (TERZGAT 7BERIEIHL CO2) > CO2/Ha (ERSRIEEES
TGRS (IGCC) P[Elfg COz2) - Hrr - EftBABEIHVRIET /78 CO26 > A
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TR LA AT > I H R i USSRV D2 - TR RIBR A RR )N > N =]
REFR(EAA - SRR AR RC R EIEIEREE (IGCC) » HIEER# Rl
SEFE ALY > CO2 Sy BERITE R 2R T B S -

£ RITE > ALEHFEAHIE RO RS = ERE — A bbr Bl (& 111.2-8) - DURE(ER
SRR SRIEEREEE (1IGCC) AR bhR BB A -

11.2-8 AR S Bk 2 SHBA R T

2. _&(thRfEFER
FE AL E (R F R IE i G HVHEZR T > R EhREEFEIITEEFIE T AR

“EIeOE AMBEF LR EEE RGP EA SO AR ARG F AL
Bt T BEER T HIRTES > DL i Ze 4=/ CCS» HST kR "3 CCS BB R FIfEAE" -
T AR eSS BRI S5 1 AHBE ZHFRA (R (5 ) ARIL T HA CCS AH] (JCCS,
Japan CCS Company) » {7 /N (Tomakomai) CCS /réiEtEE » RITE JR&BiHr - 3%
sTEIVESEIRE S O 4 0 BJE 2012 45 2020 4 - 4F 2012 -5 2015 FAYFTVULE - #E
1772 LAE - EfERE baefinyidss - F/KFFAVsGET s - B 2016 4 4 ARG © &
FHE=F CO AR E T - O R R & A b - IS e 8 -
IRFE A (o IR TR
FE NS o Bt £ SRE AT SE R LA 4
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Figure: Comparison between interpretation of the formation from the image data analyses and CO2 in jectivity
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Microbubble CO, Injection

Crl stagel
stage2

Conventional CO, Injection

Figure: Difference in CO2 distributions due to injection methodologies e
e o2
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