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Towards net zero CO, emissions without relying on
massive carbon dioxide removal

Y. Kaya, M. Yamaguchi, O. Geden

Sustainability Science, Vol.14, pp.1739-
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The strategy of delivering CCS projects: Lessons
from three-decade pilot and demonstration
experience

N. Wang, K. Akimoto

MIT Applied Energy Symposium 2019, May
24,2019, USA

Analysis of Energy Intensity of Basic Materials

42nd IAEE International Conference, June 1,

e

2 Industry in Japan J. Oda, K. Akimoto 2019, Canada
Bottom-up development of service demand scenarios
by consideration of heterogeneous actors and .
3 |transparent reflection of a narrative of future | K. Gi, F. Sano, K. Akimoto ggghgln;?;r;itéonal Energy Workshop, June 5,
socioeconomic change: A case study of passenger !
travel demand in Japan
4 Evaluations on consumption-based CO, emissions in T. Homma The 16th IAEE European Conference, Aug.
Europe ) 27, 2019, Slovenia
. . S 10th International Symposium of Advanced
5 %?L:Zn;npggg'es ai?jdcllisn?;{eesér?;r? estrr:ste(g)rl]?e in the K. Akimoto Energy Science: Beyond the Decade of Zero
&y & P Emission Energy, Sep. 4, 2019, Japan
Development of energy demand scenarios taking
6 sharing economy evolution into account based on | XTEE. EZFs24, /\HE—BB. | Scenarios Forum2019, March 11-13, 2019,
SSPs and its alleviating effect on emissions | 34, ©E&%. XkHEE USA
reductions efforts
5 | Sonditions and mechanism befind co-benefts of! i gi, F. Sano, A. Hayashi Twelfth Annual Meeting of the IAMC, Dec. 2,
2 . .
concentration reduction in China and India K. Akimoto 2019, Japan
\ . . o~ | K. Oshiro, S. Fujimori, K. Gi
Japan's emission pathways in the context of the 2°C ’ ’ ’ .
L i . H. van Soest, C. Bertram, Twelfth Annual Meeting of the IAMC, Dec. 3,
8 gtc::tlg and their implications for the mid-century J. Després, T. Masui, P. Rochedo, | 2019, Japan
8y M. Roelfsema, Z. Vrontisi
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Impacts of IT and Al on Energy Consumption and = .
24 CO, Emission Reductions McEE ICEF, 6th Annual Meeting, Oct. 10, 2019
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Joint IIASA-RITE International Workshop:
31 Opportunities and Challenges, and Impacts of Low HrEE Towards Improved Understanding, Concepts,
Energy Demand Society == Policies and Models of Energy Demand, Nov.
11,2019
Joint IIASA-RITE International Workshop:
30 Preliminary Modeling Analyses on Global Impacts of A Towards Improved Understanding, Concepts,

Policies and Models of Energy Demand, Nov.
13,2019
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Evaluations on International Competitiveness of . .
33 | NDCs and the Implications of Long-term Deep | tE£E g&PQZSSJZ?fn Pavilion side event, Dec. 11,
Emission Reductions » P
Evaluations on International Competitiveness of .
34 | NDCs and the Role of Technological and Social | fX\7TtE£& COP25 UNFCCC official side event, Dec.

Innovations toward the Paris Long-term Goals 12, 2019, Spain
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Enhanced production of D-lactate from mixed sugars

1 in Corynebacterium glutamicum by overexpression of | Y. Tsuge, N. Kato, S. Yamamoto, | Journal of Bioscience and Bioengineering,
glycolytic genes encoding phosphofructokinase and | M. Suda, M. Inui Vol.127, pp.288-293, 2019

triosephosphate isomerase

Introduction of glyoxylate bypass increases hydrogen
2 | gas yield from acetate and L-glutamate in T. Shimizu, H. Teramoto, M. Inui
Rhodobacter sphaeroides

Applied and Environmental Microbiology,
Vol.85, e01873-18, 2019

Carbohydrate-binding property of a cell wall integrity

3 and stress response component (WSC) domain of an | S. Oide, Y. Tanaka, A. Watanabe, | Enzyme and Microbial Technology, Vol.125,
alcohol oxidase from the rice blast pathogen M. Inui pp.13-20, 2019

Pyricularia oryzae

Metabolic engineering of Corynebacterium Y. T . . . )
g g ; . Tsuge, N. Kato, S. Yamamoto, | Applied Microbiology and Biotechnology,
4 |glutarhicum for hyperproduction of polymer-giade |y suqa, T. Jojima, M. Inui Vol.103, pp.3381-3391, 2019

L'L:/\’ iE = '_.-‘E 5 :/“ ! 7 1) — w7 4= oo A
5 |FEREUSORRERBLAAAVIZ ATV~ lmme— % 597 BUEHIT. V0l.562. pp.141-145, 2019
6 | Bioenergy and Biorefinery S.0. Han, M. Inui, Y.S. Jin g(i%tgchnology Journal, Vol.14, 1900160,

7 | N A TOR XL D BEERCAMEETMORRE EHEL. & 17 T XFy 7 X, Vol.107. pp.20-23. 2019

Engineering the transcriptional activator NifA for the
8 | construction of Rhodobacter sphaeroides strains that | T. Shimizu, H. Teramoto, M. Inui
produce hydrogen gas constitutively

Applied Microbiology and Biotechnology,
Vol.103, pp.9739-9749, 2019

9 | NI ABEHILEMDSEERMORSE FEHEL. & FT B DRI, Vol.136. pp.22-26. 2019

Isobutanol production in Corynebacterium

10 glutamicum: suppressed succinate by-production by | S. Hasegawa, T. Jojima, M. Suda,
pckA inactivation and enhanced productivity via the | M. Inui

Entner-Doudoroff pathway

Metabolic Engineering, (in press)
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FEMS2019 8th Congress of European

1 Identification of the regulon of the ECF sigma factor
microbiologists, Jul. 7-11, 2019

SigE in Corynebacterium glutamicum Koichi Toyoda, Masayuki Inui

5 The regulon of the ECF sigma factor SigE in 14th international symposium on the genetics

Corynebacterium glutamicum Koichi Toyoda, Masayuki Inui gf 1|qduzs(t)r1|agl microorganisms (GIM2019), Sep.
B, TOMRERE
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5 The emerging green bioprocess technology to attain Masayuki Inui Innovation for Cool Earth Forum (ICEF) 6th
a carbon-free society Y Annual Meeting, Oct. 9, 2019
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Development of high-performance polymer
1 membranes for CO, separation by combining Fuminori Ito, Yuriko Nishiyama, Journal of Polymer Research Vol.26, 106
functionalities of polyvinyl alcohol (PVA) and sodium | Shuhong Duan, Hidetaka Yamada | (2019)
polyacrylate (PAANa)
Ab Initio Study of CO, Capture Mechanisus in ) ’
Agueous 2-Amino-2-methyl-1-propanol:Electronic Hidetaka Yama_da, Firoz A. Industrial & Engineering Chmistry Research
2 and Steric Effects of Methyl Substituents on the Egga%hé%’t’ OShm Yamamoto, Vol.58 Issue8 pp. 3549-3554, 2019
stability of Carbamate
3 Oxidative Degradation of Tetraethylenepentamine- Quyen T. Vu, Hidetaka Yamada, | Energy & Fuels Vol.33 Issue4 pp. 3370-
Impregnated Silica Sorbents for CO, Capture Katsunori Yogo 3379, 2019
. . Fuminori Ito, Hidetaka Yamada, Journal of Inorganic and Organometallic
Preparation of Biodegradable Polymer Nanospheres : - Ny ’ .
4 S N ; Kiyoshi Kanamura, Hiroyoshi Polymers and Materials Vol.29, 3, pp
Containing Manganese Porphyrin (Mn-Porphyrin) Kawakami 1010-1018, 2019
Enhancement Mechanism of the CO, Adsorption- . B
5 Desorption Efficiency of Silica-Supported g;wdoevtv%ﬁiryaTjr?aéiFFlﬁ?izkiA' ACS Sustainable Chemistry & Engineering
Tetraethylenepentamine by Chemical Modification of Katsunori X\I(’OSO P Ik, Vol.7 Issue10 pp. 9062-9726 May 20, 2019
Amino Groups
Bottom-Up Synthesis of Defect-Free Mixed-Matrix Nobuhiko Hosono, Wenbo Guo, .
6 | Membranes by Using Polymer-Grafted Metal-Organic | Kenichiro Omoto, Hidetaka gg$g|3try Letters Vol.48 No.6 pp. 597-600,
Polyhedra Yamada, Susumu Kitagawa
Water adsorption on nitrogen-doped carbons for
adsorption heat pump/desiccant cooling: PR . Applied Surface Science, Vol. 492, 30
7 Exlperlim_ental ag_d density functional theory Junpei Fujiki, Katsunori Yogo October 2019, pp. 776-784
calculation studies
Examination of selection and combination of
8 water-absorbing agent to blend with polyvinyl alcohol | Fuminori Ito, Yuriko Nishiyama, Macromolecular Research (online) Nov. 22,
(PVA) in preparing CO, separation membrane with Shuhong Duan, Hidetaka Yamada | 2019
high performance
Effect of Carbonic Anhydrase on CO, Separation . ]
9 | Performance of Thin Poly(amidoamine) Dendrimer/ gp;hﬁ:nhgl B:EQ(,)Teruhlko Kai, Membranes 9(12), 167, 2019
Poly(ethylene glycol) Hybrid Membranes
H N
24 ML HeE B\#E%
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Experimental and DFT Calculation Studies on Water
Vapor Adsorption on Nitrogen-Doped Carbons

Junpei Fujiki, Katsunori Yogo

FOA2019 (13th International Conference on
Fundamentals of Adsorption) , May 26-31,
2019

Development of Amine-based Solvents for CO,
Capture from Blast Furnace Gas

Kazuya Goto, Firoz. A.
Chowdhury, Hidetaka Yamada,
Shin Yamamoto, Yoichi
Matsuzaki, Masami Onoda

World Hydrogen Technologies
Convention(WHTC)2019, Tokyo, Japan, Jun.
2-7,2019

Simulation of Amine-Based CO, Capture Using
Transtion State Theory

Hidetaka Yamada

17th International Conference on Carbon
Dioxide Utilization - ICCDU 2019, Aachen,
Germany, Jun. 23-27, 2019

Effect of Membrane Thickness and Carbonic
Anhydrase on CO, Separation Properties of
Poly(amidoamine) Dendrimer/Poly(ethylene glycol)
Hybrid Membranes

Shuhong Duan, Teruhiko Kai,
Shin-ichi Nakao

The 12th Conference of the Aseanian
Membrane Society (AMS 12), Jeju,
Koreaduly 2-5, 2019

Development of CO, Molecular Gate Membranes for
CO, Capture

Teruhiko Kai

The 12th Conference of the Aseanian
Membrane Society (AMS 12), Jeju,
Koreaduly 2-5, 2019

CO, Separation and Capture System with Polyamine-
Supported Solid Absorbent

Shin Yamamoto, Hidetaka
Yamada, Katsunori Yogo

5TH POST COMBUSTION CAPTURE
CONFERENCE (PCCC5), Kyoto, Japan ,
Sep. 17-19, 2019

Molecular Mechanism of Liquid-Liquid Phase
Separation in the Amine-C0,-H,0 System

Hidetaka Yamada, Ryohei
Numaguchi, Firoz A. Chowdhury,
Shin Yamamoto, Yoichi
Matsuzaki, Kazuya Goto

5TH POST COMBUSTION CAPTURE
CONFERENCE (PCCC5), Kyoto, Japan,
Sep. 17-19, 2019

Development of CO, Capture Technology with Solid
Sorbent Utilizing Low-Temperature Steam: Progress
in Bench-Scale Demonstration

Shohei Nishibe, Katsuhiro
Yoshizawa, Okumura Takeshi,
Ryohei Numaguchi, Kazuo
Tanaka, Hidetada Yamada, Shin
Yamamoto, Tomohiro Kinosita,
Katsunori Yogo

5TH POST COMBUSTION CAPTURE
CONFERENCE (PCCC5), Kyoto, Japan,
Sep. 17-19, 2019

Oxidative Degradation of Polyamine-Containing CO,
Adsorbents

Quyen T. Vu, Hidetaka Yamada,
Katsunori Yogo

5TH POST COMBUSTION CAPTURE
CONFERENCE (PCCC5), Kyoto, Japan,
Sep. 17-19, 2019

Development of amine-based non-aqueous absorbent
for post-combustion CO, capture

Firoz A. Chowdhury, Kazuya
Goto, Hidetaka Yamada, Shin
Yamamoto, Yoichi Matsuzaki

5TH POST COMBUSTION CAPTURE
CONFERENCE (PCCC5), Kyoto, Japan,
Sep. 17-19, 2019

Development of CO, Molecular Gate Membranes for
post-combustion and pre-combustion

Teruhiko Kai, Shuhong Duan,
Shin-ichi Nakao

5TH POST COMBUSTION CAPTURE
CONFERENCE (PCCC5), Kyoto, Japan,
Sep. 17-19, 2019

Advanced CO, Capture Technologies in RITE
Chemical Research Group

Shin-ichi Nakao

5TH POST COMBUSTION CAPTURE
CONFERENCE (PCCC5), Kyoto, Japan,
Sep. 17-19, 2019
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Advanced CO, capture Technologies: Absorption,
Adsorption, and Membrane Separaton Methods

Shin-ichi Nakao, Katsunori Yogo,
Kazuya Goto, Teruhiko Kai,
Hidetaka Yamada
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CEM10/MI-4 Innovation Showcase,
5 | Development of CO, Capture Kazuya Goto Vancouver Canada, May 28-29, 2019
’ . CEM10/MI-4 Innovation Showcase,
6 | RITE Solid Sorbent for Energy-Saving CO, Capture Kazuya Goto Vancouver Canada, May 28-29, 2019
7 Development of CO, Molecular Gate Membrane for Kazuva Goto CEM10/MI-4 Innovation Showcase,
IGCC with CO, Capture Y Vancouver Canada, May 28-29, 2019
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Fiber optic sensing for geomechanical monitoring:
(1)-Distributed strain measurements of two
sandstones under hydrostatic confining and pore
pressure conditions

Zigiu Xue, Ji-Quan Shi, Yoshiaki
Yamauchi, Sevket Durucan

Applied Sciences. 8, 11, 2103, 2018,
https://doi.org/10.3390/app8112103

Fiber optic sensing for geomechanical Monitoring:
(2)- Distributed strain measurements at a pumping

Xinglin Lei, Zigiu Xue, Tsutomu

Applied Sciences, 9, 3, 417, 2019, https://

monitoring of CO, migration

Zigiu Xue

2 test and geomechanical modeling of deformation of | Hashimoto doi.org/10.3390/app9030417
reservoir rocks
Shear-induced permeability reduction and shear-zone | At [E. ©F=BA. FHEME. o x
3 development of sand under high vertical stress RS, BlIFSK Engineering Geology, 238, 86-98, 2018
Depressurization and electrical heating of methane ||| B, FEEE. AN E J .
) ) ] ournal of Natural Gas Science and
4 | hydrate sediment for gas production: Laboratory- i 1B g : ’ 3
scale experiments £FIREE. BFEMK. XiEflk Engineering 50, 147-156, 2018
Saeko Mito, Ziqiu Xue, Bracken
5 Gas-Tight pH Measurements to Assess an Effect of | Wimmer, Abbas Iranmanesh, SSRN (https://ssrm.com/
CO, on Groundwater Hongbo Shao, Randall Locke II, abstract=3366313), 2019
Sallie Greenberg
Field Measurement Using Distributed Fiber-Optic
6 Sensing Technology and Numerical Simulation of Yankun Sun, Zigiu Xue, Yi Zhang, | SSRN (https://ssrn.com/
Geomechanical Deformation Caused by CO, Tsutomu Hashimoto, Hyuck Park | abstract=3365651), 2019
Injection
- ] ) Uchimoto, Keisuke and .
7 | Bubbies in the Seawith Side-Sean Sonar Nishimura, Mekoto and Xue, Ziaiu | 3508 (NGBS SOmOm o
and Watanabe, Yuiji ’
Micro-seismic monitoring data analysis system based | Luchen Wang, Tetsuma Toshioka, .
8 | on sequentially discounting autoregressive and its Takahiro Nakajima, Akira Narita, gbsgg étltépﬁs/éggﬂcggf 9
application to offshore CO, storage safety operation | Zigiu Xue ’
Advanced well log analyses using image data at the ) - . SSRN (https://ssrn.com/
9 Nagaoka CO, injection site Takahiro Nakajima, Zidiu Xue abstract=3366058), 2019
Utilization of wave attenuation in time-lapse sonic - .
’ S > - Takahiro Nakajima, Luchen Wang, | SSRN (https://ssrn.com/
10 | logging data for the monitoring of CO, migration = _
along the well Zigiu Xue abstract=3366057), 2019
11 Can We Detect CO, Plume by Distributed Fiber Yi Zhang, Hyuck Park, Tamotsu SSRN (https://papers.ssrn.com/
Optic Strain Measurements? Kiyama, Yankun Sun, Zigiu Xue abstract=3366224), 2019
. . o Zhang, Yi, Zigiu Xue, Hyuck Park,
T(acl_qng CO% PIumes n CIay R'(.:h Rock by . Ji - Quan Shi, Tamotsu Kiyama, | Water Resources Research 55, 1, 856-867,
12 | Distributed Fiber Optic Strain Sensing (DFOSS): A Xinglin Lei. Yankun Sun. Yunfeng | 2019
Laboratory Demonstration Li & ’ ’ g
jiang
Distributed Fiber Optic Sensing System for Well - Yankun Sun,Zigiu Xue, Tsutomu | Water Resources Research, 2019, https://
13 | based Monitoring Water Injection Tests—A Hashimoto, Xinglin Lei, Yi Zhang | doi.org/10.1029/2019WR024794
Geomechanical Responses Perspective ’ ’ ’ :
B ERERO BB, SRElEhzR—-1U T N
14 | ATHAOER &1 N> Ml R n s | DEAS TERE BA B & | gmeme e
L-a % -
Deformation - Based Monitoring of Water Migration .
15 | in Rocks Using Distributed Fiber Optic Strain Yi Zhang, Zigiu Xue et e o, 2 e st/
Sensing: A Laboratory Study -org/10.
Experimental and numerical simulation of Anindityo Patmonoaji,Yi Zhang, .
16 | supercritical CO, microbubble injection into a Ziqgiu Xue, Hyuck Park, Tetsuya g(t)?]rtr:gltlgr;alz.g)1u§nal of Greenhouse Gas
brine-saturated porous medium Suekane ’ ’
Bubble detection with side-scan sonar in shallow sea | Keisuke Uchimoto, Makoto . . .
17 | for future application to marine monitoring at offshore | Nishimura, Yuji Watanabe, Zigiu ;1A_rr61er2|%a1ngdournal of Marine Science, 7, 1,
CO, storage sites Xue ’
Utilization of wave attenuation in the time-lapse Takahiro Nakajima, Luchen Wang, | International Journal of the Greenhouse Gas
18 | sonic logging at the Nagaoka site for a near well ’ ’

Control, 88, 342-352, 2019

62



2019 RF MY —5
CO, BRI IL—T

RITE Today 2020

24 b

iy

B#EE

19

A field experiment of walkaway distributed acoustic
sensing vertical seismic profile in a deep and
deviated onshore well in Japan using a fibre optic
cable deployed inside coiled tubing

Yuki Kobayashi, Yuto Uematsu,
Shimpei Mochiji, Zigiu Xue

Geophysical Prospecting, 68, 2, 501 - 520,

20

Geophysical monitoring at the Nagaoka pilot-scale
CO, injection site in Japan

Takahiro Nakajima, Zigiu Xue

Active Monitoring, 2nd ed., 563-569,
Elsevier, 2019

Towards Designing a National Public Engagement

Annual International Social Sciences

J20r=3:114

21 Framework for Carbon Capture and Storage in Japan Akihiro Nakamura Conference 2019, submitted
T T
24 ML HRE B#E%
FI4EBENR S X FIHFHEERFHE (GHGT-14) - BRFSESN - TxIX—HFIE52019%F7R
' | oms s R= £
2 | CO, HirhEr B HMTFAF D &R BERK IxI¥— - &R, 40,3,24-27,2019
3 TRERFHREZICHS I IEAFOEBRELY — ST LA AT AR ;coﬁiiéié’i st FHifit 2 —W|12A8.

ngEsRx (ERFs)

24 b

h%E

KL

DAS VSP Acquisition Through Coiled Tubing
Fiber-Optic Cable

Tsunehisa Kimura, Yanyan Chen,
Yuki Kobayashi, Keita Adachi,
Zigiu Xue

European Association of Geoscientists and
Engineers, London, UK, 2019/11/18

Development of a high speed optimization tool for

Atsuhiro Miyagi, Youhei Akimoto,

International Society for Rock Mechanics &
Rock Engineering YSRM: Young Scholars

2 vSvZIIu[gstchﬁnl;nt in Geological Carbon dioxide Hajime Yamamoto, Zigiu Xue Symposium on Rock Mechanics, Okinawa,
d Japan, 2019/12
Improving Subsurface Images for Better Reservoir . . Fifth EAGE Workshop on Borehole
3 | Management by CT-DAS-VSP in a Production Well ;ﬁ}% %?TAaSZE”Y%' ilﬁo)tzsgashl, Geophysics, Hague, Netherlands,
Onshore Japan P il 219 2019/11/19
A comprehensive experiment to reveal he ability of Keisuke Uchimoto, Makoto IEAGHG Monitoring & Environmental
4 | Side-Scan Sonar to detect CO, bubbles in shallow Nishimura, Yuji Watanabe, Zigiu | Research - Combined Networks Meeting,
sea Xue Calgary, Canada, 2019/08/21
Geomechanical Footprint for Downhole Water . 16th Annual Meeting Asia Oceania
5 | Injection via Distributed Optic Fiber Sensing I;glr(#nq o?gns(izr:qllil:w {:?Jf;ﬁ;ﬂu Geosciences Society , Singapore,
Integrating hybrid Brillouin-Rayleigh Backscattering ’ g ’ € | 2019/08/01
6 Monitoring of Dynamic Stability of Geological Tsutomu Hashimoto, Zigiu Xue, CEM10/MI-4 Innovation Showcase,
Formations using Fiber-Optic Sensing Ryozo Tanaka Vancouver, Canada, 2019/05/27
7 Microbubble CO, Injection for Geological CO, Zigiu Xue, Hyuck Park, Ryozo CEM10/MI-4 Innovation Showcase,
Storage and CO,-EOR Tanaka Vancouver, Canada, 2019/05/27
8 Permanent Ocean Bottom Cable (OBC) System for Ryozo Tanaka CEM10/MI-4 Innovation Showcase,
Offshore CO2 Storage v Vancouver, Canada, 2019/5/27
.. | Shunsuke Nishimura, Toru Sato,
9 Proposal of a New Standard of CO, Concentration in Keisuke Uchimoto, Koichi Goto, 2019 Carbon Management Technology
Seawater o Conference, 2019/07/15
Meguru Miki
MEICHIIHEE=2Y > T DEDDDASEAES ; hERT ANtV TREETEL
10 Frapste THR. #EK. BAD 74 —5 12019, FiE. FE. 2019/4/29
. . . Annual International Social Sciences
Towards Designing a National Public Engagement - .
11 Framework for Carbon Capture and Storage in Japan Akihiro Nakamura Conference 2019, Danang, Vietnam,
2019/10/17
12 | Well Placement Optimization under Geological BEHAE (IUKE K FEF ggg?gﬁn&gg EyglL/JEion}arIy:(E oné%t‘;tgt/igr% 3~
Statistical Uncertainty B Bk 17 ’ ’ ’
AEREx (ERFER)
24 b HRE RS
1 AARAFEBE TEECONRHEBE L /Xy ¥ T W$$% Eﬁ ek, SEEFEA. AREFEFS 2019FEMFEAR,
fo—H—-23a2L—-Ya> EEAE, EAXK 2019/09/27

Stratigraphy and depositional cycles in sediment

Takuma Ito, Hiroomi Nakazato,

1REICH T B IRIERDIEROF A

2 g(;rr(]eigglljgj \er;)[r)T;rI](azusa Group, Central Eastern Boso | o v Hashimoto, Zigiu Xue AAREmILF=, 2019/8
3 | YA ZBAINTICOJMEANT 1 =L K/¥1 By hatBR h/IFIRI, EAR. FFER. & | AAMBEBERFSES2019F AR,
— 5Tl & %M — B3k 2019/05/29
EACOEAY 1 FDOWEA N> NERREFHEED N 4 AR ERFEE2019F AR,
4 i ﬁﬁé’/i:ﬂ.l/—“/a‘/ﬁﬂ% ) FRR, RBRMA, EAK 2019/05/29 =
WP E C & B ILRR A HHEDRIMIERE - KM — oy 2 BAMIKHERFEE2019F AR,
5 |ccs# 1 rofi SEFZ. PREM. BAX 2019/05/29 =
6 | TBETOBRA CORMERMD 7= DR YR LEK e TR, EAK HAIRHERFEE2019FAS,

2019/05/29

63



2019 RF MY —5
CO, BRI IL—T

RITE Today

24 ML HRE ER%E
Bed deformation measured by distributed optical fiber
7 and its sedimentological interpretation: alternated Takuma Ito, Tsutomu Hashimoto, | BAMBKEERFEE2019F XS,
sandstone and mudstone aquifer, Boso Peninsula, Zigiu Xue 2019/05/29
Japan
Field Testing of Hybrid Brillouin-Rayleigh Distributed . . | Ay AL N
) LU Yankun Sun, Zigiu Xue, Tsutomu | BZAMIKBERIFES2019FE K%,
8 slens_lng System for Subsurface Water Injection Hashimoto, Xinglin Lei, Yi Zhang | 2019/05/29
onitoring
KT FAN—EL TR LVVOT AT -5 H g " & | g A A
o |VAEESOShER. L s SROTTOERs |EEHE B BEK A | BARHBERETA2010FAR,
SHRl & h /= EHEE D LEE
CO, migration characteristics of microbubble and LU + g A A
10 | conventional sequestration in Berea sandstone Egrr:(gyzui Zlge;'(u Zl Zhang, Hyuck Eozisé%g;%é%ﬂq—ﬁn2o1 9FKE,
revealed by X-ray CT imaging » 414
11 | Strain detection by optical fiber for CO; injected core | Hyuck Park, Yankun Sun, Zigiu A ERFES2019F K S,
specimen Xue 2019/05/29
12 Monitoring hydromechanical responses in aquifer by | Yi Zhang, Zigiu Xue, Tsutomu BRI ERFEE2019F KSR,
distributed fiber-optic strain sensing: From lab to field | Hashimoto, Hyuck Park 2019/05/29
. . . . Yuji Watanabe, Keisuke ;= A g A A
Mechanisms inducing anomalously high pCO, ) S BRIk ERFEE2019F AR,
13 4 . Uchimoto, Makoto Nishimura,
without CO, leakage in coastal environment Saeko Mito, Zigiu Xue 2019/05/29
How many data are necessary to make a suitable Keisuke Uchimoto, Yuji 454 s AL N
14 | threshold for anomalous pCO, owing to CO, Watanabe, Makoto Nishimura, Eozfé%g;?é%ﬂ%gnzm OFAR,
leakage? Zigiu Xue
Yuki Shigeoka, Haruki Nishiyama, + SN PN
15 | ABUEHE 50 & B -CO,BRA Hiroshi Kinoto, Takaomi Tobase, | ot oot oe H#EE2010F A,
Takahiro Nakajima, Zigiu Xue

BHREWR Y9 —

FE#RX
24 ML HRE B|#E%
Development of CVD silica membranes having high | Ryoichi Nishida, Toshiki Tago,
1 | H, permeance and steam stability and a membrane Takashi Saito, Masahiro Seshimo, | Membranes 2019, 9(11), 140
reactor for water gas shift reaction Shin-ichi Nakao
e HBER L
24 R & FRE
1 ;}U HEERWEERICZHORRE EMAMICET 51% EE—F&ET‘%’ thEE— Hé, 44 (2019) p.153-157
nEfEx (ERNZES)
24 ML & ER%E
Ju _ 5 o 7y BURE MHEE, B, BTEE L [P IXERESIFR
o | KERAFRIC ST DL UHROHEEBICRT 4% | BTHIE, AR BHC, W | (LPIESHIES
& COth—BR, REE— 2019%3RF14H
N 12H MAL(EREEX), BT HiE E ST e A PN
AlIPO4-34 £AIPO4-18D 7 v AL 7 ) —&RICEH 1T D y = IEFITEREBLAER
S | RIS A EEE i)’k‘ﬂ*'ﬂfﬂ*)’ 7 ER(®HWE | 5019538138 ~150
PO HEERWEERICSHEORECMAMKICEHT 21 | . . =5 AREFRENFS
4 & HTHS, FRR 2019458108
‘ F OEE 0K BMTHE B
5 |BREHREERLEAS/ —IVERDY Iab—Ya | OFEF, RERA, WOHE—W, K KITL
T & DR B1I1BER(JFEAF-I), &IB81T (JFE | 2019F11812H
AF-N), RERE—
; L ; oK, EZEE, RERAl F e gess
Preparation of Si-rich LTA zeolite membrane for a0 f A |E P ATEN
6 methanol dehydration %%‘_ﬁTﬁTﬁ’ WE#E—ES, = 2019F11H13H
AERER (EEZER)
24 ML HRE ER%E
. Shin-Ichi Nakao, Hiromi Urai, World Hydrogen Technologies Convention
1 r?]gmfr?g?gg&%ﬂvi?\e;ﬁ'igécrlﬁg%fgﬁegy a Kazuaki Sasa, Masahiro Seshimo, | (WHTC2019), Tokyo International Forum
Hitoshi Nishino Jun 03, 2019
’ ’ . . 18th Asian Pacific Confederation of
> Influence of steam on permselective performance of :\/Aji?q?rlgoYi?nsgmJgﬁng?wriTr]:-igtz?l, Chemical Engineering Congress
dimethoxydiphenylsilane-derived silica membrane Nakao 8 ’ (APCChE2019),
Sep 23 - 27, 2019




:: 2019 REXRY—E RITE Today 2020

BRI R Y9 —

EHEE. tofh

24 kb RE J/EE/ RREED

KFFIRE R STEAREE/ TINE X v TS | s _
1| X7 0E0E - WG KO E AL bk modg | BTEX WIS, LI

N E D O2019F ERRHER
Slifg—(FHREEIEE) 2019%7R18H

KRR EX A B BBIIRRIM S KD

2 | KFEHACHY - EEEEREAORY @5 W46 —E Linfad

2019F9826H

FREIR< WIS B - TRLE S
3 | migERIE > % — OFRRE L SEOEHE RRE— SR L

2019%F1187H
4 | EEEOERIER BREHSCEY ARV ER | REE— EHEPE RIS > K217 L2019

2019%12A18H




2019 F BN E—&

RITE Today 2020

( ] J

BEFHH BHU BERE
2019.1.1 RITE [FRzE<EHEIEERE - TRILF—JMy YRIT L] FE HRALE 21—
2019.1.17 | ZEMEpGRIBCPETE NI TS U JHlieCfs SN TSR BRI
2019.2.1 RITE [EHNBRERMY VKIDL2018] e BEARZOSNEZHE HRALE2—
2019.2.8 BERFE, NAFUT 74 FU—KifiFFEDGCreen Earth Institutett & BARREHEE TR
2019.2.12  |FENAFRECHE /D — BEBHETLAN B
2019.2.14  |CCUS BRERDIBINGER RITEREEE BEREVHERHE BRI
2019.2.18 |CCUS KRR EDERNERZEND MR HERERS BRI
2019.2.18 INA A VBICHE J/NT— BRITZHAE
2019.2.20 | Y URIDL [SREEEDEFEICOVTERZ &S —IPCC1.ECHBIREE & $6EHRES- L2 THHR
2019.2.20 |HEBEIRE RN RITENY VK ANFPIRITHRIRD BRI
2019.3.7 RES (B FBICY VR IPCCHRESESRMEN BRI
2019.3.17  |Bf: YT v MEORIT. BEEAN BEENSNAFRE RUF 21t IvT BEHHE
2019.4.2 G20 TC1TEIETEFIRZ RITE CCUSEREITIES BRUHTHE
2019.4.15  |[RFEEBERTE IPCC1LECHAIHREE L BORTHERSESIC OV TDOY VIRI'D LG HRALE2—
2019.5.2 USE] TRH SHIIN/BHSBCH< 4) WEs BT
2019.5.6 NAFITw MREL GEPELNRRL BEEAN BfREEE
2019.7.8 RITE SREEENEREMODY VR KRF z—VBEMBERE HRIRILF—5E
2019.8.26 GREEN FORUM 21 #flittROEH & TRIVF—EEA /N ~ BRITZEAE
2019.9.30 |RITE SEBRMCHHEIM T VR EENEY Hb 7R ERS L% T#BH®
2019.10.16 |GEIONA AEZREETOLR 7=/ Bold ERES RN T20¢48 L2 TEER
2019.11.5 GREEN FORUM21 GxZEZX% Kk F B—K BRI
2019.11.6 |BRFACRE@EPDREN BIUFvEINETU—VF—RAVAT4Ta1—hK BFITEmE
2019.11.6 | BREAEN SERZEHEFEN BiFvE9)L GE L2 T#BRH
2019.11.7  [REBENERDGFHR (L) KNEFICLDFBRNAT BonED WIRBEERINAREEEFTRE BHAREHE
2019.11.12 |RITEEEREY Y — ERFLICHFS T DMRMERE L2 T#BRH
2019.12.1 RITE M BIE - TxILF—# il VRIS LG HRLE 21—
2019.12.3  |RIEEMTY VRYD LA =R B
2019.12.5 | ZBLRERMPEBEAMARMES. CCSTIZNILIT—TY 3y =R e T#B®
2019.12.19 [REARHIE RERFEFODAE RITE. AT UIR BRI
2019.12.20 |COHIBEIT »EF MM RITE. AT ViR L2 T#BRH

66




(1Y ni=ronn
) 4trﬁ£|:ﬁ'?u)l RITE Today 2020

201 9F DEFIFHF—E

“EMERFE S BERT 2 20 ORIEL. RUZh EBWEZEERENS |RITE A% 6463186
BEEN A & ARG R (2019F1811R)
I — . . VN w US10,208,313
1) XBRETEEGRE. RUZh AV ERIEEYMDELESE RITE KE (2019428 198)
1Y XBAEREGERERV I N ERVE4—T7 I/ REBEBXIEZNOEN | RITE B 6564929
S S FRN-751 MESH (2019%8H2H)

2019F D REFEF—E&

B s STk ks TN I e 4%F92019-6658
E@RES ) AR AS LU 0OENERE RITE AZA (201941 B19R)
HEEMEEABE S SURES L SCICRKY e ROF O ESHEAIVKR BT |RITE WO W02019/044773
713 2 DFEFEOEEFH E FRX-7 71 MRS (2019FE3R7H)
R e . RITE 4£692019-115888
ZEM bR FRWINE S L OB bRFORIN S & BABIS L okt EE:N (2019%7818H)
i L . RITE WO02019/163867
ZERERFEOWINE S L U B b RFED D BRI S E B AR At WO (2019488 298)

. RITE 1B92019-156730

A5/ —NOERTE JFERF-nkat| BF (2019%9A 198)
e . RITE 4£692019-156658
—BLRROBRALE JFEXF—Liktest A% (2019%9819R)
U R RMERESRERUZINER NG 2, 3—T4L U4 —LORES |RITE - 4592019154357
& HYEE/RK ST (2019F9H19R)
. ek e b 1 . R W0/2019/211937

I XBEMEOMEGERES LU ZhEHAV2ERIEEMDEERE RITE WO (2019%11878)
S ) i . WO0/2019/211958

WEERERVZ W EBL - BRIEANORES & RITE wo | e

67



o AN RITE Today 2015

NAFUIT 74 FV—ICAT H45EF

1. RITENMATO&R

<RITE Bioprocess®> b 1‘;2/“3» 7 lstwi::!::&ig:ﬁmas
FTR . . Fars— ' — W
SAFTR RIGHISHENESBEFELRET S A= Lb - n
~ CoM BAMELFARHAT e % I
7)1«:!—2@ B2 °
| lmd=T- )y
C5% 5 S °S » AR EE % . ’
*oo—R - TIVE | M
S BEEE — o IQ 3
e BEE o | =
) (TH/—I.TE/—)L 5
(3 158) FU—o STy ) e
* RITE Bioprocess(d. /A58 [Hi& A thERIRF A ST AR FOHEAE O B SR 7542 (& 8% 5557962625 ) T,
() HEifR¥E

s WEYDOEEEFNFILE-RETCEMILEMELEESES-0H. BEICHEEREOIRILI—NFET,
BEOLEFEIOEREASL LOSEEYE
« FERIB/NAIATREEDESHELE (C6 & C5 $iF) D52 REFFIFAA AT RE
- T/ VERISVE. ERBELCEORBEEYME I LS E
(2) EESEF

) RBEHEEZAVSEREETOTI/BOEERE  HHHFE47457535

HRBRZBOYRBHEEZAVNSIA/ —ILORERE 1549272975 X EF 75980635,
hELEZL01811146.78

D-FO—RF AN A LEL-O) R BMEREIRRE  $5EF5E55644235 ., KE 86857035,
th[E%21200980123139.25 . EP%522872875(DE) . 1> K&3034015

2. IN(AKREE

EIEE KFREEBER(FH)FE KREE

() HEffiRFE
- R (HIENE) LKREEESH
- BAREMELLTHA
(2) BRESFEF
OKFREERNETIEEFERRSN-MED. RUZOWEDER WV -KFORESZE
Y5 Er 547465585, KX E 587287915
OKRERBEAICETIREFHRESN-BEY. ZOMEDOEBEERUVKRERF
15Er 548275475
OKFRERBENCETIEREFNARBINEMEDS LVTOMEDERN = KROEES %
Y5 Er 545886935, KXE 78161095

68



o AN RITE Today 2015

—Efbixse 2 - B ICRAT B IRBISET

1 LRI 1l

( saexmr
Lk
“““““““ O, cong
20%
. 1. FORALEBASE 2 IESLBERAFIA
— -~ - /
(1) iR

BRI APRKFABTIFHRAEHNS, CO,Z2BMEICEIR 55 - EIRTRIF—2XIEICER
BRAACHRAPKRAAENBEHRICEZENSC0,28E TR 3 - BN
: )(EEE&E&%#“&HE&)IElllibt:COQO)ﬁ-EI*)Hf—H'JHT‘ﬁEE'@HI*)H’—'—@*’EEH
2) BEEE
HARICETEND ZERL R R Z N REVICEIR( BN )T DK B R(T5iE)
HFA5557426%5. 1T 55064865, ¥ B 54490595, 154522225, 157564631865
‘BEAZEBCRFRRALUICEEZBCRERRRZUERGE 15858128675

2 E AR 1l

Klf‘k_ 3 ST R,
L™
YN 3 4

.
T (RARFHD | mkuaR s
1 i s
. PR R > #
& R BEECO2
Z2FLHEZIFE E{ARoR 4R 4 BE&#EERFH TOoE=R
(1) HifFR

FPIESHEAMBICIEE (MRS AREERIRM L. 75 - BRIV —EER(FISER)
EIRE(1%%Ki&)DCO,ERA R aE( FAHZ MFIA )
FRE7 0t AZ M REATHKFETEDOCO, REH
(2) BT
ZBHLRFE MM BRUZBRILRFEZGERIRNIC) DR IIEIRTZ75E
FFE51864105. 1EF863004575. KEF99316105

3. ﬁﬁﬁﬁﬁﬁﬁ

—
—_—)
:hz =1
HAREF JKTE > 7 CO, /H, R e

=40/60 — ®E H 4:%

CO + H,0 ¢ H, + CO, 50 ~ 150 °C CO,RIR BB s M«

200 ~ 400 °C 2~4 MPa 2~ 4MPa ES2—) oo, s

\__Ho
(1) KR

“ARAAMCESREBEORENANSCO, 2L - EIR ENBEHTEIRNF—2RR
*CO,EFNLIADTA(H,. N, )ERL AR
(2) BT
*CO,HARRR(F/RFRORUVEZNIEE(FIRA)
1T 49800145, 15F853142915, 1553292075, 1i¥¥ 62354795
HBRMT7 O FEHRESUICENOREESVETOHARHBEEL TORE 15i¥$5186126%




o AN T

—ERbicss MchRTE - WIEET ICRYT BIRBIEET

1 CO2er /N7 )V ithrhBr g i

BECEOERBFMHAERF T TELLOTEDRRERS, HEKHIE
FOTVET . CORIDLIGEBORMKRICITESNFTT

2442087 Lo ARG R IR

i_ BH '-'" 1. F: 1
| = . ‘ ) o~ E Pt | co,
I & P oo - | ¢ ' o, | 29
| SRR A z o
[ ] - | ] e - COEARLT
: oo, : TEATMMEHR IS S TRELEEARED
' o i _ HRRERBIZHT, UTOLSEERAWONELL,
Al ) et | oo ) [R450/5T LCO,EADIHRE . 2]
EROEEIZE, EAShI=CO, 1, hERRARIZHD o A EAERE
HEkELTHL HEkODER —HaHmEKIE T4 50187 L 0, E A TIEE A (njectivity) S <3S
R DIEKAE RTVEET . BYET.
FoTCWET,

HEEPOCO,RENS X -

RAYBNT VP RPB M L, BRI L E—EF |
FALTCO, &7 A-a/1\T )L (KA L, KY/hS
WRIMEISETCO, £ 2B E ARMTT,

(1) HiHE
AFHF TN E—ICEOTCO2E MM IB(Zr7aNTIICL T FREBITBEAEA TR EICEKY, R
RELTHEBEERNBICHFEEEIIEAATEE
< REEHMEL VB P EEMEAHAE TU 72l E 23 F £L7=C02-EOR(Fi & ¥ EUR )IC&:E A pT E
*COLIADEAR(TLT —)ICHER P EE
(2) BEETSEF
‘HEVHORERESIUNESE
1HIF$E5399436%5

kad

BB RCo,+ K EA (ERELS:D)

2 RI771015 2 & B E R ST

( PR
8 5
' (  24.4cm~) z
3, ’l'[
Sr—istalf g
s A =
(91700 BE55uT ®
E
F=aSAx "

(ot R EMD)
L A

X7 7N —OREBEE
CO , FE A5 0> 3th & ZE 72 3 T8 5 ffi s SR

(1) HilsR
K771 —ADRELRERBS TMP R T 714 N—RBORMEEIC, MFEDOVT HZET
GERIBOT A EMUAT =B DOHEHMTTRETH 72D, K77/ —ICE BT R T 71\ —24T
EHAITES 0, REHMICHTBMEER 2 EEMICIBIETIIEH FTHE
CO1th BT B Y b, BMARARMARE, S T—NHAR® A2 NRL—NRSEICHK AT 58
(2) BOE%HST
NEOFRIRE(LEHAGE
FFHE5747408%. KEF93603045. [EZL201280075218.2
KIFAINGT=T N, K77ANTr=TVORER E. BIUSHRRMNESATL
1B 59804195, KEH9557196%. PEZL201480026273.1




RITE Today 2019

cs &l

HEISICE I IR BISEF
1THFLAFTIER/NS O Y LS RITE
EHEER WAL TR

A\wA, CVD %)

R RY (FE ERE) (REMH-Z. BROHHZE. (HB9ET 2 EEE)

Sl

T
I

i?é?

*

* RBORFME. KR, MEEOAERE. BBRHT A2

(1) BERR
© X/EOAMICKEM(IERIIZIHEORE) FHAER LORTREME
+ PAfEREIL. fEREH(REAR )OS 01IEZEICER

(2) BRI
- BABEEMORBBICERILL-EBTIEB 2B I2ERONER ESLUVESK
4575862080675
2 KaPSUhtAS (AN
| _ \ 0.38 x 0.38 (nm)
' : BFE 21—
. CHABIEAS A+
L : S » co,
e @; ]
) o V4 CH, (B E)
@ { 74 0.38 nm -
A FERT

STRERE: 2F 550

(1) HERR
o fERFEREY. 2~ 10EBVHRAEBEHNBSNB(FIC, ZEELERRE).
o JERBHIEY. KESRERICENFHRTHS.

(2) BOMHF
« Ea7IVhEAFINORET & 152443675

Al



RITE Today

Annual Report

| s papEEA HERERITEE SRR TAA ST A T619-0292 WAFAR/IIFT 9-2, Kizugawadai, Kizugawa-Shi,
é? KB/B9T B2EH Kyoto 619-0292 JAPAN
| TEL. 0774-75-2300 Telephone: +81 774-75-2300

Research Institute of Innovative

Technology for the Earth URL: www.rite.or.jp FAX.0774-75-2314 Facsimile: +81 774-75-2314



