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[P01-42] poster sess.

® Japanese
[PO1]
Effect of friction surface roughness on decomposition of hydrocarbon lubricants

OYuuma Ishitarail, Genki Matsumotol, Hidetaka Nanaol (1. Surface Reaction Chemistry Laboratory,
Studies in Chemistry, Faculty of Chemistry and Biological Sciences, Iwate University)

® Japanese

[P0O2]

Guaiacol hydrogenation over Pt-Pd/graphite in aqueous ethanol solution

OKo Muraokal, Hibari Hayashi?, Masayuki Shirail (1. Surface Reaction Chemistry Laboratory, Studies
in Chemistry, Faculty of Chemistry and Biological Sciences, Iwate University, 2. Surface Reaction

Chemistry Laboratory, Graduate Course in Chemistry, Division of Science and Engineering, Graduate
School of Arts and Sciences, Iwate University)

® Japanese
[P0O3]
About property analysis of FT synthetic fuel

Onobuo oyamal, Masaomi Amemiya?, Toru Kyoren!, Shunichi Koide!, Tamayo Tani! (1. n Neutral
Japan Petroleum and CarboFuels Energy Center)

® Japanese
[PO4]
Simultaneous recovery of lignin and cellulose from rice straw using catalytic lignin oxidation

OKentarou Tanakal, Yuma Shirakawal, Yuma Igarashil, Tsubasa Takamatsul, Yudai Higuchil,
Tomonori Sonokil, Akihiro Yoshidal (1. Hirosaki University)

® Japanese

[PO5]

Study on separation techniques for qualitative and quantitative determination of oxygenates
in biofuels and synthetic fuels

OKatsura Sekiguchil, Naoto Hashikital (1. Agilent Technologies Japan, Ltd.)

® Japanese

[PO6]

Detailed composition analysis and physical properties of biodiesel fuel derived from soybean
oil

OMasayoshi Muraoka?, Takayuki Toyomasu?!, Takashi kubol, Sachi Nakashimal (1. Toray Reserch
Center, Inc)

® Japanese

[PO7]

The effect of ZrO,-SiO, bimodal structure on FT synthesis with ethylene addition for SAF
production

OShunnosuke Fujiil, Shiori Arai2, Shuhei Yasudal, Yingluo Hel, Guohui Yangl, Ken-ichiro Fujimoto?,
Daisuke YokotaZ2, Noritatsu Tsubakil (1. Department of Applied Chemistry, School of Engineering,
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University of Toyama, 2. I-RHEX Unit, Innovation Division, INPEX CORPORATION)

® Japanese

[PO8]

Comparison of batch and flow reactions in lignin decomposition with copper hydroxide mesh
catalyst

OYuma lgarashil, Tsubasa Takamatsul, Kentarou Tanakal, Yudai Higuchil, Tomonori Sonokil, Akihiro
Yoshidal (1. Hirosaki University)

® Japanese

[P09]

Investigation of Mechanical Properties of a Packed Bed of Metal Hydride Particles
OMasahiko OKUMURAL (1. National Institute of Advanced Industrial Science and Technology)

® Japanese

[P10]

Effect of hybridization on supported Fe catalyst for selective liquid fuels synthesis by Fischer-
Tropsch reaction

OJunya Chatanil, Shahajahan Md. Kutubil, Hiroshi Yamadal, Katsutoshi Satol, Katsutoshi Nagaokal
(1. Nagoya University Graduate School of Engineering Chemical Systems Engineering)

® Japanese
[P11]
Effect of catalyst support on H,S tolerance in methane pyrolysis for hydrogen production

OKoki Matsuo!, Mitsumasa Osadal, Hiroshi Fukunagal, Nobuhide Takahashil, lori Shimadal (1.
Shinshu University)

® Japanese

[P12]

Effect of TiO, structure and metal addition on the Fischer-Tropsch reaction properties of
Co/TiO, catalysts

OSaki Shigenobul, Satoru Itol, Takehisa Mochizukil (1. National Institute of Advanced Industrial
Science and Technology)

® Japanese
[P13]
Single-walled carbon nanotube suppoprted Cs-Ru catalyst for ammonia synthesis

OMasayasu Nishil, Shih-Yuan Chenl, Takehisa Mochizukil (1. National Institute of Advanced Industrial
Science and Technology (AIST))

® Japanese
[P14]
Direct conversion CO2 to aromatics over Zn-Cr catalyst

OHaruna Sasagawal, Miyu Tonookal, Shuhei Yasudal, Yingluo Hel, Guohui Yangl, Noritatsu Tsubakil
(1. University of Toyama)

® Japanese

[P15]

Structure of platinum-cobalt bimetal particles between graphite layers and their
cinnamaldehyde hydrogenation performance

OSatsuki Abel, Norihito SakaguchiZ, Masayuki Shirail (1. Surface Reaction Chemistry Laboratory,
Graduate Course in Chemistry, Division of Science and Engineering, Graduate school of Arts and

©The Japan Petroleum Institute



Session Koriyama Conv. of JPI (55th Petroleum-Petrochemical Symposium of JPI)

Sciences, lwate University, 2. Faculty of Engineering, Hokkaido University)

® Japanese
[P16]
Highly selective synthesis of liquid fuels from CO, over Fe-Zn interface

OHaruto Honjo!, Teng Lil, Shuhei Yasudal, Yinglou Hel, Guohui Yang!, Noritatsu Tsubakil (1.
Department of Applied Chemistry,School of Engineering,University of Toyama)

® Japanese
[P17]
Adsorption of Sulfur Compounds Using Supported Gold Nanoparticles

OAkihiro Nakayamal, Ruka Wajimal, Haruki Andol, Kanta Masudal, Haruno Murayama2, Atsuko
Isogai3, Akina Yoshizawa?, Eiji Yamamoto?l, Makoto Tokunaga? (1. Department of Chemistry, Graduate
School of Science, Kyushu University, 2. Department of Applied Chemistry and Bioscience, Kanagawa
Institute of Technology, 3. National Research Institute of Brewing)

® Japanese
[P18]
Synthesis of Fe-Co alloy cluster catalysts for CO, hydrogenation to light olefins

OSana Shimatanil, Teng Lil, Shuhei Yasuda?, Yingluo Hel, Guohui Yang!, Noritatsu Tsubakil (1.
Department of Applied Chemistry, School of Engineering, University of Toyama)

® Japanese

[P19]

Preparation of iridium nanoparticle between garphite layers

Olo Sumidal, Koya Sanyoshi2, Masayuki Shirail (1. Surface Reaction Chemistry Laboratory, Studies in
Chemistry, Faculty of Chemistry and Biological Sciences, lwate University, 2. Surface Reaction

Chemistry Laboratory, Guraduate Course in Chemistry, Division of Science and Engineering, Guraduate
school of Arts and Sciences, lwate University)

® Japanese

[P20]

Simultaneous production of methane and lower hydrocarbons through CO, hydrogenation
over oxide catalysts derived from layered double hydroxide

OKeito Kinugawal, Ohtsuka Hirofumi2, Yamamoto NaokiZ, Ikenaga Naoki3 (1. Graduate School of

Science and Engineering, Kansai University, 2. Advanced Technology Institute, Osaka Gas Co., Ltd., 3.
Faculty of Environmental and Urban Engineering, Kansai University)

[P21]Junnumbered

® Japanese

[P22]

Characterization of porous silica obtained by the reaction of powdered silicon with CO, and
its use as a catalyst support

OVYusuke Tanimural, Shingo Hasegawal, Yuichi ManakaZ, Ken Motokural (1. Yokohama National
University, 2. National Institute of Advanced Industrial Science)

® Japanese

[P23]

Preparation and cinnamaldehyde hydrogenation performance of Pt-Tin bimetal nanosheet
between graphtie layer
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OKoya Sanyoshil, Norihito Sakaguchi2, Masayuki Shirail (1. Surface Reaction Chemistry Laboratory,
Graduate Course in Chemistry, Division of Science and Engineering, Graduate school of Arts and
Sciences, lwate University, 2. Faculty of Engineering, Hokkaido University)

® Japanese

[P24]

Synthesis of Diethyl Carbonate from Carbon Dioxide Mediated by Zirconium-Grafted
Heterogeneous Catalysts

OHaruki Nagael, Hiroki Koizumil, Katsuhiko Takeuchil, Satoshi HamuraZ, Toshihide Yamamoto?,

Kazuhiro Matsumoto?, Yoshihiro Kamimura?l, Sho Kataoka?l, Norihisa Fukayal, Jun-Chul Choil (1. The
National Institute of Advanced Industrial Science and Technology (AIST), 2. Tosoh Corporation)

® Japanese
[P25]
Synthesis of organic-inorganic hybrid layered materials with various chemical compositions

OTaisei Mochimatsul, Katsutoshi Yamamoto?, Takuji IkedaZ (1. The University of Kitakyushu, 2.
National Institute of Advanced Industrial Science and Technology)

® Japanese
[P26]
Synthesis of methanol by hydrogenation of CO, using a supported Co-In catalyst

OShinya Ogushil, Kenshin Chishimal, Sakuya Hattoril, Takuma Higol, Yasushi Sekine! (1. Waseda
University)

® Japanese
[P27]
Synthesis and pore control of silica nanoparticle aggregates using hydrothermal synthesis

OMaki Toriyama?, Koji Miyakel, Yoshiaki Uchida®, Norikazu Nishiyamal (1. Osaka University)

® Japanese
[P28]
Separation and reduction of CO, in CO,/CO mixed gas using unsteady-state process.

OJoji Yamaguchil, Akihiko Anzail, Takashi Toyaol, Ken-ichi Shimizu! (1. Institute for Catalysis,
Hokkaido University)

® Japanese
[P29]
Oxidative Coupling of Arenes and Alkynes with Rh-Based Bimetallic Catalysts

OAoi Kusunokil, Gota Takasawal, Shingo Hasegawal, Ken Motokural (1. Yokohama National
University)

® Japanese
[P30]
Hydrogenation of CO, to liquid fuel over NaFeGa catalyst

OWakana Hirozawal, Chufeng Liul, Shuhei Yasuda?, Yingluo Hel, Guohui Yang!, Noritatu Tsubakil (1.
Department of Applied Chemistry, School of Engineering, University of Toyama)

® Japanese
[P31]

Investigation of feedstock interactions in co-processing of plastic and bio-oil in catalytic
cracking process
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OKota Okuno!, Mitsumasa Osadal, Hiroshi Fukunagal, Nobuhide Takahashil, lori Shimadal (1.
Shinshu University)

® Japanese

[P32]

Development of highly active supported Ni catalysts for the CH4 synthesis reaction from CO,
and NH3: Investigation of the effect of Mg-Al complex oxide supports

OVYuji UEDALZ, Hiroshi YAMADAL, Katsutoshi Nagaokal, Katsutoshi SATO! (1. Nagoya University, 2. Ube
Material Industries, Ltd.)

® Japanese
[P33]

Development of perfluoropolymer Membranes for non-polar organic solvent separationin
petrochemical industries

OWakako Hashimotol, Hiroki Hayashil, Hideto Matsuyamaz, Tooru Kitagawa2 (1. AGC Inc. Materials
Integration Laboratories Organic Materials Division, 2. Kobe University Reseach Center for Membrane
and Film Technology)

® Japanese

[P34]

Development of Highly Active Supported Ru Catalysts for CH4 Synthesis from CO5 and NH3
(part 3) Effect of Oxide Support for Surface-Adsorbed Species.

OKatsutoshi Satol, Ishikawa Hirokil, Yuji Uedal, Hiroshi Yamada?, Katsutoshi Nagaokal (1. Graduate
School of Engineering, Nagoya University)

® Japanese

[P35]

Development of petroleum molecular information processing technology based on
petroliomics and its application to Carbon-Neutral technologies.

OKotaro Matsumotol, Masanori Arail, Kimura Kazuhiko?, Isao Kuriharal (1. JAPAN Petroleum and
Carbon Neutral Fuels Energy Center PETROLEOMICS TECHNOLOGY LABORATORY)

® Japanese
[P36]
Results of SOEC co-electrolysis durability test

OHideki Nojol, Tomohiro Konishil, Haruhiko Watanabel (1. Japan Petroleum and Carbon Neutral
Fuels Energy Center)

® Japanese
[P37]
Catalytic cracking performance of USY zeolite with controlled acidity and mesoporosity

OChizu Inakil, Tomoyasu Kagawal, Rei Hamadal, Tomoyuki Mitatel, Hisao Sakodal (1. JGC Catalysts
and Chemicals Ltd.)

® Japanese

[P38]

High pressurein situ DRIFT measurements for characterization of products formed during
Fischer-Tropsch synthesis.

OYuki Asanumal, Masayoshi Muraokal, Maki Urabe!, Ryoichi Kumazawal (1. Toray Research Center,
Inc.)

® Japanese
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[P39]
Development of performance screening system and data analytical platform for data-driven
catalyst investigations

OShun Nishimural, Junya OhyamaZ, Keisuke Takahashi3 (1. Japan Advanced Institute of Science and
Technology, 2. Kumamoto University, 3. Hokkaido University)

® Japanese

[P40]

Electrochemical production of hydrogen peroxide from oxygen using mesh-typed carbon or
metal electrodes

OYosuke Ishidal, Hikaru Kinoshital, Kojiro Fuku? (1. Graduate School of Kansai University, 2. Kansai
University)

® Japanese

[P41]

Highly selective hydrogenation of 4-chloronitrobenzene by controlling metal-support
interactions

OAtsuhiro Inuil, Hiromu Aikiyama?, Saegusa Kokil, Sampei Hiroshil, Higo Takumal, Kyogo Maeda?,
Shota Ohno?, Toshiyuki WatanabeZ, Shigeru Kado?, Hiromi Nakail, Yasushi Sekine! (1. Waseda
University, 2. Chiyoda Corp.)

® Japanese

[P42]

Theoretical investigation of acetate synthesis pathways on Rh surfaces and Rh/Zr0O,
interfaces

OTakanori Mizugakil, Kenshin Chishimal, Takumi Masudal, Hiroshi Sampeil, Koki Saegusal, Sakuya
Hattoril, Yasushi Sekine! (1. Waseda University)
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BTl C1-C4 DXURRST . C5-C19 DHRIRRL Y
C20+D ERE I MRIRFIZAER SN D, EOFTH
WARE P IE T Y ) oMUk & U TR &
W8, RIS % B IR BT A AT 2 il D B
FERIFFSNTWD, BAT A MIBROM X

D AR LT 4 DEARRBIRLKFED S
iR, IO & etET 52 LA
LTV, ARBFFETIEL, HEF Fe fiiia 7z
FT SIS L » TAER LT RIbLAFEE NA TV
RL7ZBA T A b ECHERIITESR L T, IR

N

LTl LA .
BERK) OB SR Ihvt sxnvr
REE 05 X L5 okl akh ol

LH e BB K B

TORRMEZEHDLHZ LEHEL, fixDEAT
A NSO RET LT,

Pz e —2—L LT K ZRMNMLEZ
SiO, #H¥F Fe il 2 iV B4 T A MZIXZSM-5,
ZSM-22, B. Y. MOR., FER ® 6 flEZ{HH] L,
280, 300, 320°C?D 3 S TIEMERIE 21T > 72,
ZORER, HEF Fe filfit L AT A4 MEMAGD
HDH I ET C0+D 3 ENBEIT L, C5-C19 DR
Tsm LR, ZONRITEAT A FOREER
FOGIREZ L » THEIp o 7=, RO —HIE
NEDO DOZEFEHFHEIC L0 Efiii L7z,
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A URSRRICE HKBREEICH OV THIED H,S THE[CHANRIETEZE
(BMIR) OO, RHGIE, R, @i, BRI 5

ST T COn B HEH L7 2 U — 2 7 E?o)% (m_A/A; CH/ArH,S (b) MEOZHF/AZH/Z ;
‘ol-€2U3, 2U3

100%

50%Fe;0:/BaTi0;

TRAF—L L THERSN TN D, BURDOKFHE # an HSHEL| g |

BEDS < 1T, AFBUERT CO 2T 20 § o E o

N T 5 S

THALFH A (ERSY + A X V) ZFEHA o s womowe 0 o so 100 150 200 250 300
WA S BGRITIER LTe, A X VBGRRE 01 HIRO T DR VA 2 PSS B
PR 2N & U1 E VS o WY ane s R & A 4 LR O BR

D ANAAHAEFRHCAND 2 & Th—Ry (a) Fe:0:/BaTiO: (b) Fe:04/Al:0:
FIHT 4 T IR & R T X B ATRENEN B Fe,0, %4885 L CHW -, KUSiE. CHy/Ar BE
o LML, SAFH AT HS BEFENTH H AR SRR A 22 Sk, R
. AR ELCLE D 2 EAETH B, NIC HoS 2L, 0% BEFE L7, K1
T 2T, AWFFETIE HoS 37 FTO A X ) i@AMLWW?iLi%<%ﬁ%%ﬁLt%

TN T, HeS MMEICHIRD KIE T 5O ARG R B X DD LR S T,
B& A L7, *ﬁ?Bﬂﬂhﬁ%TiﬁmSﬁW%# T
s, IR ThH D ALOs E 7213 BaTiOslc MR TG R S Tz,
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Co/TiOq il i % FA L V= Fischer-Tropsch RISIZHE TS
HEBELERAMDFEE

Fischer—Tropsch (FT) KJ&ix, —mE(bikE
ERFERFELE U TRALKFEZERRT D506 T
HY . AR AERE 2 G L 5 H
HRTuvATH D, FlZ, A A~ 2 CO:
HRD BRI A ZRMT 52 LT, A—ARr=
2— P I NAHZDOEBICKRES BERTE 2580
O, BFEZOBEEVNETETEE->TNDS, FT
FOSICHW S LD flEE & LTl Fe %3 LU Co
RINRERTH D, Co HEFAREL T & EMEEZ A
LIESEHSRICARITH D Z & LRI EI O A
USSR TV D, £OHFTH, TiO2 &
AR L U7z ColTiOs fil it g, HEARIY - BARYZEE

(PEMHE) OFEEWRTE, OHRE, ZHEIA

PEIZENTEY . Z< DM THOILTW D,
AWFFETIX, TiOz IR D #E F A IE O FE NS0,
Bhfiiit & L CoSBIRIMAOSRICER L, £
B A ColTiOz il DFEE-CIE L E), S HIC
VX FT ROSTENE - AR 0 A0 12 AT T 58 % Rl
BIZIRET LTc, ZDRER, 7F % —EBR TiO: %
HIRE LG E i LT, VTFARS DN T
T E =B VT IVDIREF TiO2 K & L7
BAICBWT LY EW CO bR NE LN,
Fio. BRI I A X ARSI S,
IRFBILDRE WERALKFEOARPMEES LD Z

& RS ST,
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CsRUBHEEBA—RUF/ Fa—TJMKEICKE 7V E=T7ERK

(PESEDANTRRAAIZERT) O Bk, BR oo, 28 WA

WEROT =T B RBIEIIAC A BB RO K
FEMATH2DKED COz Z2HH LTV 5,
CO HEHHEDHIK D 7=, FARRET KL X —
NGB DE R LI KEMAKEE
TR TT U F =7 2Ok AT HE 22 il o
BIFE RO DD, B 1T RFEMEHAA Ru fili it
ICEH L, FRloA—— 2 m— BT kb il
ENHBYI—R T /) F2—7(SGCNDIZ Ru
B L Cs ZHFF L 7= filli(Cs-Ru/SGCNT) 73k
MR TEWEELZ T2 2 /A L, K
72 Cid. Cs-RWSGCNT D fl s EREAl o %
BizonWT#HET 5,

SGCNT(H A& ¥ 4 45 ZEONANO®SG101)

IZEIRIEEZFNT 10 wt%? Ru Z2HEF L, &5
(2Bl & L C Cs (Csmo/Rumo=2.5) % fHEF Lfil
A TR L7z,
Cs-Ru/SGCNT il 7 o & =7 B A& D
EERGMEZ G L & 2 A, gl bt
N KR TEWT BT AE A TR L
Woh o7, TPD JIE % O iR A 41T -
TR, EBROWAE L X OVREEZ (2T 515
YA NREEIFET DI Enbrol, £
7oy AKFEDUBEREE A3 FLe it 2 0 B AR 2 & 2
5. IEMEOE & 72 2 K FHEOKER/NZ W
ZEICEY | RIRTEIEERREB L EEZXS
o,
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TRRALIRR DAZ ) — VR BIC KD E B BRI RS H G0 B 3

(k) OB,

CO- Bkt HIl B L & RIS BR A OB A5 L Q0
& SRRk LT @ IR AL 25  Er 2SR B ST
%o COr Z Rt 9 DHEE J5 5 ik (BTX) G U
TrEAOBREPIIESNTEY, CO: &A%/ —/V

(WG DRI AL ) — VB T RICEH T 58

AT A ML AR A G o TEES TN D, ARHF
ZETIE, BATAMikE HZSM-5 ZH\W, #hFE H
M R CORIRISERT 222 HIIZ, EA T AR
SN & T VT 7 AR TR CIERR L7 il o B 5% J5
L ORI ERERAM 2 FERE L 7=,
HZSM-5 ~DRFEEAFIL T Na—REE
FHEL 72 (C/HZSM-5), il sERFAM 1L ZrCr 12

ED BN KW

SHRAT,

RIET

FRIESE, ficik, HhE0sE, e fir

Wil C/HZSM-5 iz R & S W7 il 75
L7 [ ARl R S 2 8 A VT 72,

RFEMZ RS2y HZSM-5 Tl RAbKFE o
BTX #IN=EK 36.2% (CO> H2fbFE 16.6%. F5 FIE
PR 66.2%) (ZxtL ., KFEM &L BT
B RFBIEME 1.45 wt% b E VD BTX 2R
B 45.4% (COy HR L3R 16.4% ., 75 & R ERFE
75.8%) &R LTz, EHIT, MR 3 DIRA I kIS
WTRRFILTCEZ A B RIR A 03 e K5 18 R
BLO BTX @IRNEERL R FIRA . b= 2 A
PR THY T 72 B SR CIE S IR A ELL
W LT,
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BESIVANL L EFET ZRNBERIELEYOBELS LV
DUFLTILTE FKERIEFESE
CaFR ¥, duimiEk 2%*) ORFTEHRA 1%, SCHfdsl 2%% Aifaie 1%

HENTI VT 7 = L JE van der Waals /7 CTFE A
Hipo-MiExE L, 2Bk~ Mtah %
AT DHZLENTED, HWaITIIETHERH
K BGBEAYOIRAEY 2R FHK T T
PR 2% Z LI K0 BEpE IR~ 7o B AL
MEFATEDZ L (MCIX-GIC), HiRALEE
[CKFRILEITH 2 & TRk o4 Bk -
Z B E IR L7 g9 (M-GIC)
NELND T EERE L CE, Y AHFETITE
PRI T O ZIRITRRL T DA E BfE L, A4
2L ML AZVOFRE v F AT VT
RAKFALSOG & O BR 2T~ T,

mIEHRRESEE W, Bl v b 1) &
Hfibae Iv) ZBEnEREICHRA L, HIZKHE
BT 5 2 & CRENERIZAe 2L Mithi 1
(PtCo-GICO) % ik L7=, TEM, STEM fi#friZ &
D E&L a3 L BB —ITRE LTZESD 145
nm, ME72% 5-100 nm OABMAL 725, BEnfE i
R STV D Z &b oTz, PtCo-GIC I
MG b RBE A WD T AT VT
t ROKFBISICB O CTEWIEEZ R LT,
1) M. Shirai, Chem. Record, 19, 1263-1271 (2019).
AWFFEIT JSPS BHFE 24K01249 OBk % 521}
7=
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Fe-Zn flEIZ&E (75 CO2 A o &AM D= EIRMIE AL

Lt)i7<‘:

>iF

(LK) O [EZns, Nk, (RREE, (576, BEME, i

AR, HIERIRIEL O 72 E OBLE 6 T —R
Y=a— FIARHEBENEEN TN D, FFiC
CO2 1B G S AL DRI EH TR e v e 72 fH3 12
HIRT D720 RWNCHIRF SN TV D, ahiEE
LT, Fe Afiblitz FH =ik 7 F(RWGS)X
Jit~ & Fischer-Tropsch & AIZ & 5 CO 0> B EHE, K
PRIRELRR G5 D RS S L ED BRALIKFA (Cs) & Bk
T L HANOBHFE AR P TSN TN D, A4
JE Tl Fe—Zn St 2 B4 (2 & e ZnFeOu il 2 5
FEIEIZ Z VR L, COr ZJFEHE LT Csikfl

KB G R~ DOMERERHNF L OIS A 7 =X LD
ﬁﬁrﬁﬁ ZATo 7,

firk AR5 R BAR 2 [ E R il S S 26 T T -
7o & ZAPERD FeOs il Tdr % & COr Bnfbix

20.3%., Cs-DERFK(T 28.4%72 > 7= DIk LT
ZnFe 04 il C Xz b 313 48.2%, FHHEIX 72.2%
W b L7z, Fo@EZEICAER SIS CHa, CO
ILENEIEIRE 5.8%.89%F THMAHZ LN T
X7z, EPR X° CO»-TPD 72 E3#HriE R L 0|, Zn D
WO XD BEFRLEALE L COEEOHEME B
7z, DRIFT HIE D#ERN D ZnFe,Oq i fEI%
Fe O fililt & b L C RWGS KD IR TH 5
HCOO* ¥ 7" F VIS B 1 A 7 38 A% RS0 M
WENTo, TAUX Zn OEINT LY CO, D
DEML7=Z & 2R L TW5,
PLEDFERN G Zn DFEANIZ L0 FER 22 fLEH
HIRK L COx DIEMEALIZ D72 23 0 | Z Ot Rt
BERMELZEEZDND,
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BREEF/AFZAVERELEEMORE

(LM R+
HEA™, WHHEKR

AMUEFEERO G R 7 1 A8k, 61
EAAEZR EOBEHNCE EN D EL AW
NREDJFR & 725 DRI BT, fililak oMl
EMOWER T2 &g EZ3720, FO
m%mm&m@%%w*wamfwéoxﬁ%

. WEM & UTCTHERS T R A V., KR
mﬁﬂ FEIZ B AT 7 & OWED D O iRt &
AL, BAREZHIRCEMRE T2 L4LD

[(ZE) TECVAF VNI ALT 7>
(DMTS) M HERERPETHY | O EEIX
0.18 ppb & D TIKYY, & ZC, fHERET /L
FIZ &5 DMTS OWAEREZ Ny FH - 71—

, FRZ TR, R S WFIEET %) O L,
*, RFIISEThRr, BRAECTR, ETRIASE

FlgFRiEs,
AR GER*, fEAKE

RO HFATHAM L7z, WEROFRITE-BT
T = UBEIRE SRR & L CHW D EIRIETIT
W, RO VU B EITRETER 4 nm Bk D4 T/
KA SN Z & 2R LT,
WEFEROFESR, Ny FRELY b7 r—AT
100 {524 _Eduy DMTS OWe 358 B 235 & U7z,
OB EAL AW & T, DMTS OW 53 1%
REHICEEND VN a— 2D EELEZ(FI12<
WZ ERB BN E o2, FERRICHIT, B
IR 2 A T- B R BR TS & 2 O EPERE
FEIZ oW bRt R ED TR Y . FEEM B
HKETETHD,
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COKFIIZKDBEEAL 74 VERTIRET S
FeCo B® YV T A A —E AW ==L D

(BIRT) OBBIR, I, REEN:, (5%, S, S

Fifot rlRE 722 O FEHBUZ M, CO OB A
U7 ¢ v EEHEA T D HA(Direct-FT 4 3) 23 1
H Z#L T %, Direct-FT &% C Fe Rfillii AL
2D, TEME CICHB AR S 570, BEEE
B OTIMEDOHIEITHOI TN D, ABFZETIX
FeZn ;A flilZ Co ¥R L7z FeCo &40 7 A X
—ZbOo= e L, BEA LT 4D
BRI & BIEDBIFE 21T o 72,

BOSRBR I E IR SO s & VN CTIT o 72, fil
BEITHE A IRYRIE TR U, MEREREAN J OV & iR
WraiT-7,

Nag.02C004ZnFe;04 1E. Nag2ZnFe;04 & F~T

COBIRNMEL . BEA L7 4 > OEINREE

Wi LTV D Z DR TE 72, in-situ XRD T
1%, Co BSIMNCTHUGHUZHT 7212 FeCo FAHD KA
fesB Shf=, F7- DRIFTS JllE & © CHx R
DAL L B E DR TE, BEA L7 1~
EROMERHER TE T2, 2D LD Co SN
(2 R0 fdAEEER i oD W A IR O v R AR AR Rl 28 ) 203
LU, BOSIERMEIC B L 525, ZORE
725, NagCoo4ZnFerO4 IE Fe;04-FeCo-FesCy D 3
DDOIETEME R Z A L. FeCo #HIZ CO AR
il CHx R & FesCo #H T BRI FH G-
L. L7 @R MEom EXrs iz,
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RBinERERA

(EFR1¥) OffEmAH 1%,

BenEIc b B aAVICHE A LKSEE oL
TAHZEICLY EEERIZ 2-3nm DJELEZH L
fi§ 100 nm DJAM Y & Ffo 7= 2— MIRD A 4ok
1 (A&t v— ) PRRcx s, BEhER
H4) /7 >— MRS BICHE U7 B8k 1+
ICHEE LT T AT LT B ROKELRIGIC
BONTEWS T LT L a— LEIR M AR
T, DV AR TIZESRERICA Y U ARk T
DGR A AT,

Eﬁ’\ (KS6) &A Uy LEEDRAWE SR

FHS T CEVLEL L, WIZ/KFERIE T CiE
iﬁ%bf:o

) D) LMALF D E R

BHFRE 1Y, AHEz 1*

AVTPULFEELTAFF7raA, Y T A
(IV)E2 n Kf¥ (HaIrCls - nH20) % Fv>, HisE
0.46 MPa T 450 “CC 3 H L L,
T 300 CELMET 5 Z & T, HBenfEic
JEX 1-5 nm, 1 2-65 nm O _KILIRDOEEA Y
DU LT 2 RN E IR T & T2,

7k7ﬁﬂ Yin

1) M. Shirai, Chem. Rec. 19 (2019) 1263.

AHFZ21L JSPS B 24K01249 OBk A 5%
7=,
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BIREKEL LR EMAREZ AL 5 CO2KkFHEIZX D
AR EERRIEKRDRIFEE

OLINBINF, REE S,

=R =a— I VEHIZMT, CO2 KFELIC
£ DA% (CH)A B ER SNVTWAD N, #imA
ZE LT CHiDHBTIE I 1 ) —REDT= 0 kR
bAKF(CrCHTH R Y — %Al O LERH D,

AWFZETlE, CHs I X O Co-Cy DRI HLE A H Y
L, WKMTAL 7 FRISETZ7 4 vy —=+ bR
T 2 OGO TIZIEEEZ A L, Ca-Ca B A FHE
72 Co-Fe ZEIRMEKERLY) KA (CoFeAD D #
Btlz, CHaZAERREZ AT 5 Ni REIREKER L H
SRARIENIMNAL OB A 2 # 5T U 72, SO [E E
Rt s g 2 O, il 200 mg % 400°C £ T
FIR L., 60 min /KFEiEC L2, CO2/H2=10/40

Copyright(C) The Japan Petroleum Institute 2025 All rights reserved- P20 -

(BTGB, KBH 2%, BT A *e)
AR, A

mL/min Zft45 L, 30 min K& ZTT5 72,

CoFeAl Hijft & kbl LT, £ EB¢IZ NiMnAl % 2
BEEF 1 wt%B AT 5 2 & T, CorCallUHEIL 4.5 %
ND 3.8 %~ T L7zad, CO#5{b#1% 39.7%
75 51.8 %~, CH4IERIX 9.5 %5 32.9 %~
Kigizm L7z, i, CoFeAl THUGTE 722
572 CO2 23, B¢ NiMnAl T CHy |ZHA# X 7=
D ThbHEEBEZBND,

—J7 N1 IFRAU K FE DK TRk L CTIEME A
BT HEHESNTEY V. Co-Ca A DO—FRD
SRS, CoCallERDIE T W& B A BN D,
1) S. Wamg, et al., Energy Fuels, 27 (2013) 7



D)aAVERECO:DRIETEHELONBDZHEY) hDOBERETEER

(B E SRR 1%,

ZHVE Y T T, BEEM ARSIV
NOBHEERMEITH D, AWFETIE, @B A F
BEIeHl & LT CO 0 b X & A a3 % b SO
IZBWT, [AIRFICAERT D7 A FRHRAERD D 1
nm BREOMILE L SOZAETENLT 7 AU H
W52 2R/ LT, Sbic, BonlyUh
WS HET X LT =y AEEHEEL, CO,
ETIRF L R D OBRRA — R — b GRS
DRI W2 & 2 A IR 73 % THEEY
HELNT,

TBAF-3H,0 % filifit, NMP Z A, K% ~7 v kv
JELTYY avReE CO, DRIGEFT - T AE R,
FRNEIX 041 mmol TH Y, LN Y WD

PETLATRE AAIFERT 2%) ORAFT B 5w 17,

Ez%ﬁﬂl'l‘f\m v E P 2, AR
FKMAFEIX 600m?g! Th oz, ¥ VU I ORBRWNAESE
% Figure LIRS, 15 DI 72 WA %IRRT
PRz AR DR L )RR ThH o T, F,
Figure 1(B)DMIFLE A LD . 1 nm F2 L Ol fL

MR STz,
TBAF-3H,0 0.20 mmol
. H,0 10 mmol .
Si powder + CO, = HCOOH + porous SiO,
100 °C, 20 h 2
5mmol 1 bar NMP 2mL 0.41 mmol 600 m%g
800
04
600 E
5 —+—Entry 1 ADS £,
[ —e—Entry 1 DES E
5400 s o
]
= 200 % 01
0 0
0 0.10.2030405060.70.80.9 1 0.1 1 10
Ppo dy/ nm

Figure 1. (A) Nitrogen sorption isotherms and (B) pore
size distribution of porous SiO,
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RBBRBE-RANAAZNT/ o= FORARE LTV
DU LTITE ROKRIERE
CHFR 1%, JbfEER 2%%) ORMHF-58 1%, Srfds 2%, Fffaks 1

BEpER SR L AR A L, KFETLO
WALLB 24770 5 Z & CHEEMIcE&RE T /v~
— MR END Z &, BEnEMT v — M X
HENREIZTER L2 SR 1 & 135 7 2 i
EMEERT 2 E2HE L TE D, ABFZETIE,
HEIBEMICAS E AXDONA AH S ) — |k
BT 5D Z & R T,

Bene | HibA4 (V) 3% 0.4 MPa T,
723 K T 7 HHBMLEZ1TUME B A7 3k}
(PtCls-GIC) % /KKyt F 573 K T L 7=
(Pt-GIC), %Iz, Pt-GIC &, #HifbAx X (II)
DIRAEMEEZET 513K T7 HEBVAH L, &

2 573 K CT/KFZEILILEE L 7= (PtSn-GIC), Lt
DT DIZ A K ONA X% BERFR IS HEE LTz
it (PtSn/Gmix) HFHE L7~

TEM #1222 L v, PtSn-GIC Ti%, —%&ioik
OBARBL TN BE SN, F2, Yo F ATV
F b ROKZISIZBWNT, PtSn-GIC 1%
PtSn/Gmix & i L CTEW I LT b a—
SRR Z R LTz,

1) M. Shirai, Chem. Rec. 19 (2019) 1263.
AHFZ21L JSPS B 24K01249 DOBhEL #5217

-
—o
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BRIV LEFECMEICK S _BIERREZRENET S

CIFIH—HRR—FERK
(FERHF®, Y —@R0)**) OFIL FM* « /R /A « 7N BB - PR #ee=
LA FFE** « IaAS Fngh* « BAS BER* « i e - B JIUA* - 2 fEEr
WAE, h—FRv=a— 7V 2HEBT -0, BAHABRZIT- 2, ZO0#E. U A

TR (COy) D ZHIR T 2 7210 T7x <,
RRICHFET 5 CO 2 HP L L b2 MRl X %
XF AR ICHAR T 3 EMBERAICIHE I
TWwW3, Lz, cNFTCIKT I TAF AL L
P —1+ (TROS) % PFEWREZ SUGH] & L
THWwaZ LT, CO Rt Ly TAdn
— AL =P RHANLANX =+ R EDERTFIELH
L&, oLz, CO T 7250
AtV —+b (TEOS) ke Ly F
NH—FKF —F (DEC) &ICHB VT, LLATICH
HLTwi=—RfiEcd 3 Zr(OEt), = &)8fk
b LACHHFE L 72z i 2 SRS L . 2 o s 1 &

(CARIACT Q10) I+ V v LKIER % &=
TR PEKT B 2 & TR L 72 CeO,/SiO, HHfRIC
Zr(OEt), % HHEF L 7= il 23 i b & o Al BT 1 %
ML7DT, ZOElZIRET 2 3%
1) Putro, W. S.; Ikeda, A.; Shigeyasu, S.; Hamura, S.; Matsumoto,
S.; Lee, V. Y.; Choi, J.-C.; Fukaya, N. ChemSusChem 2021, 14,
842.
2) Zhang, Q.; Yuan, H.-Y.; Fukaya, N.; Yasuda, H.; Choi, J.-C.
Green Chem. 2017, 19, 5614.
3) Nagae, H.; Koizumi, H.; Takeuchi, K.; Hamura, S.; Yamamoto,
T.; Matsumoto, K.; Kamimura, Y.; Kataoka, S.; Fukaya, N.; Choi,
J.-C. ChemCatChem 2024, 16, €202400673.
ZORRIE, ESIAFIEBRRIE AT = RV — - FEFEEL
AN (NEDO) OB (JPNP21021)
DFERE LN HDOTT,
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BRAGHEBRERDAEH-BENA Ty FEBKDEDER

(HETLR", PERAIE™) OFfin Zeak’, LA B, #im #H5

IHETAFARY A RFT T (MTMS) %
A FRRE T DEE-EE A7)y REJEIRY
B KCS-11 (Fig.1(2) DA I DWW THEE LT, A
ZETIIkk 2 7R A R O E DA R A AR T2,

MTMS & & $1Z TEOS MWW 7284 (MTMS :
TEOS = 0.9 : 0.1), L VIKAMNZ XRD v — 727 »3
78 C X (Fig.1(b)). TEOS OEMT LY KCS-11 £V
JERENERPREIE LT EZ BN, 2T
Si0x/ALOs b % EiF % & CANBIE AT A R 2E5
AU(Fig.1(c)). TEOS D FH% 7 A FIi & T Db dnlb
fLZ o572 K 97208, MTMS DA% 4T LTIy
fRSETHOEKREGHR LI E Z A, Bl DB
2353 HAU(Fig.1(d), HEELInicEEZ LD,

Copyright(C) The Japan Petroleum Institute 2025 All rights reserved- P25 -

{(d)

(c)
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HER Co-In fiilEZ AL - CO KKFKRIEA S/ —ILER

Bl L

(R A)O K

PEBR AL S RIS T COr ZEYL - R 4%
CCUS HAfi D23 H & TRY, COKFbIZE DAY/
—VERIZAE R FEDOOLESTHS. I4E, Co-In
R Z XD AS ) — VB RS S TR, RIS
RA~OWFFIC I A BN RE D[] B A STV 5.
L2l #{RE Co-In EOM BEAEMIE 2 IZHBDICS
ARGV

ZZTCARBFFE T, COx DIEMALIC /2% EI %2
TR KMo V2 %<A 7D Ce-Zr RALMZERAL, =
NEHIRELT Co-In filBAFHRIL7-. E512, TRPERE
flie B Fix v 572V —a0280, #HIKE Co-In D
FHAERSEE AT 2262 BIE LT, kT
UERSEIRE ATEICKVIARIL Co & In ZATELLERTE
1REH Co-In/Cei+ZrO2-s 2457 1EPERERILE E R
RS ERE FWTITV, fillt 0.3 g #F8L7-. S

E OJALA Fok

LT BER - TR W - i e - I R
ZMFIE Ho/CO2 = 3/1 (&Y 80 mL min™!), J£/) 0.9
MPa &L, FUGIEREE 250-350°C i CAE pkki A U &
RV BT EF (Q-MASS) Ik EE Lz,

CeZr # LA 2L ST 5A D 275°CIe BT HIEME
HERAE R AT 72, Co-In/Ce0.9Zr0.1025 IZBWNTRAZ
—IVERREN R RERL, TN ED Zr EHF & TR
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1) S. Nagireddi et al., ACS Eng. Au., 4 (2023) 22-48.
2) K. Tianjue et al., Chem. Eng. J., 503 (2025) 158236.
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72. Na-BEA 2 E D7 V4 ) &)@ TA A 234 Fig. 1 Scheme of the tandem CO: capture and

L7-BEAEAT A4 MICOXEFETIZBWTHE reduction system with Na-BEA—Cu/Zn0O/Al>Os.

Copyright(C) The Japan Petroleum Institute 2025 All rights reserved- P28 -



RhZR-ITEEMEZAWNSETZL—2ETILXUOOBEEMA Y T VT RIG

(BEENLRY) OfZER, HiEzZA, EAJIIES, AR

T U= AT BT LI RARYEI S DA K
AL L THERMERM TH D, ARG
FR{E & UCHWEED » 7Y v T RS EN B AT
DI T E BRI B EE U DR
B 5D, ZHUIx L, o FIREESR 2B eAl & &
LAV > 77U T ROG TR DB DENAE L
TL—=ronaF MBS 5 LN TE D,
AWFFETIET L—2 T X OBRL D v 7
U > Z OSSR L CRWWiE T 2 s HER 4 B fil
BEDOBAFEIZHL Y KA AT,

Tl 2 4 J@ il - > W TIE Ml 2 1T 72 - 72
L2 A, —ImAREREMEBEO T TIX RWC b &
IEME%A 7R L7=(Figure 1), X 512, RhCuw/C ZHW

% & 48%FE TUNRMH L L, BIAERY b IHl &
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10 mL 300 pumol 150 °C, 24 h
0a(1 atm)
300
Mono metal Bimetal

Rh Ir RhCu Rhir RhPd RhPt RhCo IrCu

Ru Pd Pt Cu

Figure 1. Oxidative dehydrogenation coupling of benzene and
triisopropylsilylacetylene
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