The Japan Petroleum Institute The 63rd Annual Meeting of Jpn. Petrol. Inst. (The

Tue. May 25, 2021

Invited lectures

A08-A09 Invited lectures
Chair:Jun Haneda(Chiyoda Corp.)
1:00 PM - 1:50 PM Room-A (online-a)

[A08] Work style and diversity promotion in the new
normal era
OMichiyo Terakami' (1. Executive Officer (Public
Relations, Corporate Sustainability) and General Manager,
Corporate Sustainability Dept., Idemitsu Kosan Co., Ltd.)
1:00 PM - 1:25 PM

[A09] Upgrade refineries by introducing digital technology
OYuichi Tanaka' (1. Engineering &Capita Planning Dept.,
ENEOS Corp.)
1:25 PM - 1:50 PM

Invited lectures

A10-A11 Invited lectures
Chair:Yoshihiro Kubota(Yokohama National Univ.)
2:00 PM - 2:50 PM Room-A (online-a)

[A10] DX revolution for the process industries
OShun Toyokawa', Motoki Irikura?, Keisuke Suesada®,
Junichiro Kajiz, Kazuya Furuichi® (1. Digital
Transformation Div., Chiyoda Corp., Deputy Dlvision
Director, 2. Digital Transformation Div., Chiyoda Corp.)
2:00 PM - 2:25 PM

[A11] Upgrading of unconventional crude and heavy
fraction in supercritical fluids
OJaehoon Kim', Kashif Khan' (1. Sungkyunkwan
University)

2:25PM - 2:50 PM

General presentations Room-A

A01-A03
Chair:Kohsuke Mori(Osaka Univ.)
9:45 AM - 10:30 AM Room-A (online-a)

[AO1] Isopentane dehydrogenation over PtSn/MgAl,O,
catalysts in the presence of steam
OGuan Yanyang1, Ukita Ryuichi1, Hirahara Miru1, Ogihara
Hitoshi1, Hideki Kurokawa' (1. Saitama University,
Graduate School of Science &Engineering)
9:45 AM - 10:00 AM

[AO2] The true catalytically active structure over Mo-V
based mixed oxide catalyst for selective oxidation of

acrolein
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OSatoshi Ishikawa1, Yudai Yamada1, Naoki Kashio1,
Kosuke Shimoda1, Nagisa Noda1, Wataru Ueda' (1.
Kanagawa University)
10:00 AM - 10:15 AM

[AO3] oxidative coupling of methane using various
potassium salt based catalysts
OShintaro Yoshida1, Duanxing Li1, Bhavin Siritanaratkul1,
Kazuhiro Takanabe' (1. The University of Tokyo)
10:15 AM - 10:30 AM

General presentations Room-A

A04-A06
Chair:Satoshi Ishikawa(Kanagawa University)
10:45 AM - 11:30 AM Room-A (online-a)

[AO4] New Synthesis of Diethyl Carbonate (DEC) from CO,
and alkoxysilanes using Zr catalysts
OWahyu Satpriyo Putro, Akira Ikeda', Shinji Shigeyasu?,
Satoshi Hamuraz, Seiji Matsumotoz, Jun-Chul Choi1,
Norihisa Fukaya1 (1. National Institute of Advanced
Industrial Science and Technology (AIST), 2. Tosoh
Corporation)
10:45 AM - 11:00 AM

[AO5] Low Temperature Synthesis of Supported High-
Entropy Alloy Nanoparticle Catalyst and CO,
Hydrogenation Activity
OKohsuke Mori1'2, Naoki Hashimoto1, Hiromi Yamashita'?

(1. Osaka University, 2. ESICB Kyoto University)

11:00 AM -11:15 AM

[AO6] Development of supported iridium catalysts for the
synthesis of alkylamines from aqueous ammonia
solution or urea
Han Yu', OKenji Wada?, Qi Feng' (1. Faculty of
Engineering and Design, Kagawa University, 2. Faculty of
Medicine, Kagawa University)

11:15AM - 11:30 AM

General presentations Room-A

AO7-Award lecture
Chair:Choji Fukuhara(Shizuoka Univ.)
11:30 AM - 12:00 PM Room-A (online-a)

[AO7] Development of alloy catalysts highly efficient for
deNO, and alkane dehydorgenation
OShinya Furukawa' (1. Institute for Catalysis, Hokkaido
University)

11:30 AM - 12:00 PM

General presentations Room-A
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A12 Award lecture
Chair:Tomoo Mizugaki(Osaka Univ.)
3:00 PM - 3:30 PM Room-A (online-a)

[A12] Development of niobia-supported gold nanoparticle
catalyst for air purification at room temperature
OToru Murayama' (1. Tokyo Metropolitan University)
3:00 PM - 3:30 PM

General presentations Room-A
A13 Award lecture

Chair:Atsushi Ishihara(Mie University)
3:45PM - 4:15 PM Room-A (online-a)

[A13] Study on dehydrogenation of lower alkane with
hydrogen sulfide
ORyo Watanabe' (1. Department of Engineering,
Graduate School of Integrated Science and Technology,
Shizuoka University)
3:45PM - 4:15 PM

General presentations Room-A

A14-A16
Chair:Atsushi Ishihara(Mie University)
4:15 PM - 5:00 PM Room-A (online-a)

[A14] Effect of co-feeding H,S on reaction mechanism of
propane dehydrogenation over iron sulfide-based
catalyst
ORyo Watanabe1, Yuta Yoda1, Kohno Yoshiumi', Fukuhara
Choji1 (1. Department of Engineering, Graduate School of
Integrated Science and Technology, Shizuoka University)
4:15PM - 4:30 PM

[A15] Structure-Activity Relationships in
Methylcyclohexane Dehydrogenation over Alumina
supported Pt-Sn Nanoparticles
Kazumasa Murata1, Natsuki Kurimoto1, Yuta Yamamoto1,
Akira Oda'?, Junya Ohyama®®, OAtsushi Satsuma'? (1.
Nagoya University, 2. ESICB Kyoto University, 3.
Kumamoto University)

4:30 PM - 4:45 PM

[A16] Development of low temperature catalytic cracking
process for n-hexane using zeolite encapsulated
metal catalyst
OHiroyasu Fujitsuka', Mai Yamaji', Rikako Nakatani',
Teruoki Tago1 (1. Department of Chemical Science and
Technology, Tokyo Institute of Technology)

4:45 PM - 5:00 PM
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General presentations Room-B

BO1-B0O3
Chair:Nao Tsunoji(Hiroshima Univ.)
10:00 AM - 10:45 AM Room-B (online-b)

[BO1] Molecular-sieving separation of para-xylene with
metal-organic frameworks
OTakanori Miyake1, Akihiro Yonezawa1, Naoki Tanaka1,
Yoshiki Hayase1, Makoto Sano1, Toshimitsu Suzuki' (1.
Kansai University, Faculty of Environmental and Urban
Engineering)
10:00 AM - 10:15 AM

[BO2] Selective partial oxidation of methane to C1 and C2
compounds using Rh containing zeolites
OAkira Oda1'2, Mizuki Horie1, Naoya Murata1, Kyoichi
Sawabe1, Atsushi Satsuma'? (1. Nagoya University, 2.
Elements Strategy Initiative for Catalysts and Batteries,
Kyoto University)
10:15 AM - 10:30 AM

[BO3] Ammonia combustion over Pd-Cu/CHA zeolite
catalysts
OHiroki Muroyama', Ayaka Abe', Toshiaki Matsui', Koichi
Eguchi' (1. Kyoto University)
10:30 AM - 10:45 AM

General presentations Room-B

B0O4-B0O7
Chair:Akira Oda(Nagoya Univ.)
11:00 AM - 12:00 PM Room-B (online-b)

[BO4] Control of hydrocarbon oligomerization in
phosphorus modified CHA zeolite and its prolonged
catalytic lifetime in methanol-to-olefin reaction
ONao Tsunoiji', Ryota Osuga?, Toshiyuki Yokoi® (1.
Hiroshima University, 2. Tokyo Institute of Technology)
11:00 AM - 11:15 AM

[BO5] Control of Al distribution in CHA-type zeolite
framework and evaluation of ion-exchange ability
OYoshiyasu Imanishi1, Ting Xiao1, Ryota Osuga1, Mizuho
Yabushita', Sachiko Maki', Kiyoshi Kanie', Toshiyuki
Yokoi?, Atsushi Muramatsu'® (1. Tohoku University, 2.
Tokyo Institute of Technology, 3. JST-CREST)
11:15AM - 11:30 AM

[BO6] Development of zeolite catalysts for CO2
conversion
Shuhei Yasuda1, Takeshi Matsumoto1, OToshiyuki Yokoi'

(1. Tokyo Institute of Technology)
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11:30 AM - 11:45 AM

[BO7] Study on the synthesis conditions for the TUN-type
zeolite and its catalytic properties
Feiyu Qin1, Yao Lu1, Yong Wang1, Junko N Kondo1, oT
oshiyuki Yokoi' (1. Tokyo Institute of Technology)
11:45 AM - 12:00 PM

General presentations Room-B

BO8-B11
Chair:Masayuki Shirai(lwate Univ.)
3:00 PM - 4:00 PM Room-B (online-b)

[BO8] Development of metal oxide catalysts for CO2-to-
methanol hydrogenation
OShohei Tada', Nagomu Ochiai', Hiroka Kinoshita', Kenta
lyoki?, Noriko Yamauchi', Yoshio Kobayashi' (1.
Department of Materials Sciences and Engineering, Ibaraki
University, 2. Department of Chemical System Engineering,
The University of Tokyo)
3:00PM - 3:15PM

[BO9] Molybdenum sub-oxide nanosheet catalyst loaded
with Pt for methanol synthesis from CO2
QOYasutaka Kuwahara1'2'3, Akiya Jinda1, Takashi Mihogi1,
Hiromi Yamashita'? (1. Osaka University, 2. Kyoto
University, ESICB, 3. JST PRESTO)
3:15PM - 3:30 PM

[B10] Fabrication of a CuZn-based catalyst using a
polyethylene glycol surfactant and supercritical
drying
OPeipei Zhang1, Xiaobo Peng1, Guohui Yang1, Noritatsu
Tsubaki' (1. University of Toyama)
3:30 PM - 3:45PM

[B11] Iron Catalysts Supported on Nitrogen
Functionalized Carbon for Improved CO2
Hydrogenation Performance
ORungtiwa Kosol1, Guohui Yang1, Noritatsu Tsubaki' (1.
University of Toyama)

3:45PM - 4:00 PM

General presentations Room-B

B12 Award lecture
Chair:Toshiyuki Yokoi(Tokyo Institute of Technology)
4:15 PM - 4:45 PM Room-B (online-b)

[B12] Development of functionally integrated nanoporous
catalysts that enables adsorption and chemical
conversion of carbon dioxide
OYasutaka Kuwahara?® (1. Osaka University, 2. Kyoto
University, ESICB, 3. JST PRESTO)
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4:15PM - 4:45PM

General presentations Room-B

B13-B14
Chair:Toshiyuki Yokoi(Tokyo Institute of Technology)
4:45 PM - 5:15 PM Room-B (online-b)

[B13] Thermodynamic advantage of methanation
technology operating at room temperature, for
transforming exhaust CO, gas
OChoji Fukuhara1, Hiroshi Akama1, Tomoya Taniguchi1,
Ryo Watanabe' (1. Shizuoka University)

4:45 PM - 5:00 PM

[B14] Ethanolysis of lignin model components in high-
temperature ethanol aqueous solution
OKenkichi Taniguchi1, Hidetaka Nana01, Osamu Satoz,
Aritomo Yamaguchiz, Masayuki Shirai'? (1. Graduate

School of Science and Engineering, Iwate University, 2.

Advanced Industrial Science and Technology, AIST)

5:00 PM - 5:15 PM

General presentations Room-C

CO1 Award lecture
Chair:Teruoki Tago(Tokyo Inst. Tech.)
10:15 AM - 10:45 AM Room-C (online-c)

[CO1] Core structure analysis of heavy oil components
with Fourier transform ion cyclotron resonance
mass spectrometry
OShogo Teratani1, Keita Katanoz, Ryuzo Tanaka3,
Tsutomu Nakamura®, Hiroshi Inomata® (1.JGC Holdings
Corp., 2. Japan Petroleum Energy Center, 3. Idemitsu
Kosan Co., Ltd., 4. ENEOS Corp., 5. Tohoku University)
10:15 AM - 10:45 AM

General presentations Room-C

C02-C05
Chair:Koichi Matsushita(ENEOS Corp.)
11:00 AM - 12:00 PM Room-C (online-c)

[CO2] Catalytic cracking of VGO by multi-layered
hierarchical catalysts using the CPP method
ONaoki Matsuda1, Shinya Matsuuram, Hung Nguyen1,
Tadanori Hashimoto1, Atsushi Ishihara Ishihara’ (1.
Graduate School of Engineering, Mie University, 2. Mie
Prefecture Industrial Research Institute)

11:00 AM - 11:15 AM
[CO3] Catalytic cracking of LDPE by ZSM-5 formed in
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GSR-silica using the CPP method
OKoudai Mizuno1, Hung Nguyen1, Shinya Matsuuram,
Tadanori Hashimoto', Atsushi Ishihara Ishihara' (1.
Graduate School of Engineering, Mie University, 2. Mie
Prefecture Industrial Research Institute)
11:15AM - 11:30 AM

[C04] Enhancement of toluene yield in methylation of
benzene with methane catalyzed by Co/MFI zeolite
OAkiho Otsuka1, Hitoshi Matsubara1, Keigo Kanehara1,
Etsushi Tsuji1, Satoshi Suganuma1, Naonobu Katada' (1.
Center for Research on Green Sustainable Chemistry,
Tottori University)
11:30 AM - 11:45 AM

[CO5] Construction of estimation model for pressure drop
in the naphtha hydrotreating reactor and
application for commercial operation
OTeruyo Namba1, Kazuo Idei1, Daisuke Usui1, Kazuhito
Sato', Nobumasa Nakajima' (1. petroleum refining
process group research &development center, cosmo oil
Co., Ltd.)
11:45 AM - 12:00 PM

General presentations Room-C

C06-C0O7 Award lecture
Chair:Kotohiro Nomura(Tokyo Metropolitan University)
3:00 PM - 4:00 PM Room-C (online-c)

[C06] Toward the establishment of sustainable separation
and recycling technology for asphalt mixtures -
Rejuvenating aging bitumen by hydropyrolysis-
OKengo Akatsu1, Kanou Yousuke1, Akiba Shouichi' (1.
Dept. of Civil Eng., Faculty of Production Eng., Nihon
University)

3:00 PM - 3:30 PM

[CO7] Development of produced water treatment
technology and oily waste reduction technology to
meet local needs

T (1. Institute of Technology, Shimizu

OKeisuke Kojima
Corp.)

3:30 PM - 4:00 PM

General presentations Room-C

C08-C11
Chair:Kazuyuki Komori(Cosmo QOil Co., Ltd.)
4:15PM - 5:15 PM Room-C (online-c)

[CO08] Selection system of removal chemical by HSP for
fouling derived from heavy oil

OTomokazu Sekine', Manabu Sakurai' (1. EBARA
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Industrial Cleaning Co., Ltd.)
4:15PM - 4:30 PM

[CO9] A review on oil price, break-even cost, oil
production, and remained recoverable reserves in
the 21% century
OMasaru lhara' (1. JOGMEC Administration &Training
Dept.)
4:30 PM - 4:45 PM

[C10] Creating a system for new business creation -
Utilizing the technological assets in major energy
companies-
OYasuaki lwata' (1. Idemitsu Kosan Co.,Ltd)
4:45 PM - 5:00 PM

[C11] Business portfolio transition strategy
OTomoya Kurihara' (1. Idemitsu Kosan Co., Ltd.)
5:00 PM - 5:15 PM
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Invited lectures

AO08-A09 Invited lectures

Chair:Jun Haneda(Chiyoda Corp.)
Tue. May 25, 2021 1:00 PM - 1:50 PM Room-A (online-a)

[AO8] Work style and diversity promotion in the new normal era
OMichiyo Terakami' (1. Executive Officer (Public Relations, Corporate Sustainability) and General
Manager, Corporate Sustainability Dept., Idemitsu Kosan Co., Ltd.)
1:00 PM - 1:25 PM
[AO9] Upgrade refineries by introducing digital technology
OYuichi Tanaka' (1. Engineering &Capita Planning Dept., ENEOS Corp.)
1:25 PM - 1:50 PM

©The Japan Petroleum Institute



2room-a08-09-01

GHER EE3MFR (FEIMMARERR)

[—a—/—TIEROBETHEFA/N— T 1 HHE)
(e B pERE St

Bt - AT AT EY T IR AT (Y T )

1. %
HRIIASREEO I I T Iy 7 OFIC
DEFTHADEZRWIREOF Tan T ZDO=a
— ) =< VIt R A RS 2 uEe 0 AL B
KOT—=<ESDGsDI—VEHEFETZ L TT
DLEIUTEEN AN ERZEITE D LTuhZiT g
LRV, AR¥ETa TR ar TREREEL., =
nFHOMRE RIEL A D2 & E2RE L TWE
R
CEOHRT BT 4 QWY AL IBEE
ESETHEE BFRELFL W R UEEE
f%@iﬁ‘%%m X, 77 ¥ —aa ok
THELDAZ— vy aTEXHEHEZEZD
LD D R RSN A S T E 0008

il

b o #M, EMMciE, v—Rr=a2—hr7 1
WIﬁT(iﬁﬁ%Tf@ﬁF¥£ iR o 2
Sk EfRE,

anFva y 7T EORF G E KE GEWV,
ENANTADFRNDHED | (EFOMWEENEDY |
ANx OfifEBLICE L E bTob LE LTz, 2 vt nd
SV LTr=a—/ —<EROBE L L AN
— T HEEEE X T,

2. BE
 =z— /) —</LDOHHRE
< 5>
O/ m—NY¥— g OB L—F
EHERRRE SN D DI LU MR A A T I
HICELPED
ORFEETIEN D
LA % 2~3 A CTHE OB R ~HTT
Ot w7 EeyxAlE, LhEevsic
O ¥R AEH OF—~ [Z7L—F - Uky ]
OSDG s & A
gya— )Nl o —F o —
D NMEELE %,

B 2558

- i

— = Tons & .2
YUTRE ¥ L EER

<HA>
Ob - Elb ORI 0 57 A 0
« BAROFFHRHEGE A DT, 2050 4549 1 {8 A
G D P O KIEH7 Bk & 725k HHITE
- R DTEHE & IR 215 i
cau RN LY TLeMEARDL S EER
02030 4D 578 i %5 7 1
< BEPLEEAR (T T REE) 3R RUEK

< B Y — B A - HES - AR pE - R A TR TR

OHAKRDFEH,IZ3H>DT T A%
- AR D T
c WEOH LW, B EREOER
-« HARRIRDFE D FRAL
OBDLEE LAMEABLLE
© A 2N RITEER 7R
- BARZ B LI2WANE AT 9 FLEVLAS - - -
<{ERE>
O A AR E EEREROEDEGWN
ORBHEDPaARF LTIy
T LU= BL T LERFIAE
- THRBI R B E AR E DY 44%
- Rk O BRRE ) DA I
- FHLRIE O FEE
B DHESh 22 WE T 7 2 Z AL DI IR
OESG IZBIT5D& I OffE
OAR2 - Bk - A R % E O E
<BEFLEAN—TT o HEE>
OB b EERMIC TFx U TS DR
XX VT LI, D EAEE DEEHE
F e NFA N T
EADTZ 2 RS
OZ kRN Z #fk D F1C
c HAN=TT 4 IRT T A b
Ova7MEM vs A=y 7 RIEH
O hELf) & R By b
LA

Copyright(C) The Japan Petroleum Institute 2021 All rights res@rosun-a08-09-01 -



2room-a08-09-01

GHER EE3MFR (FEIMMARERR)

“Workstyle and Diversity Promotion in The New Normal Era”

1. Introduction

The world is currently facing the unprecedented
Covid—19. Although it is hard to predict when this
pandemic will end, realizing the post—corona world
(new normal life) is certainly a must.

The utmost achievement of mankind is creating a
better world through SDGs. But, in this pandemic
situation, what should people and companies do to
achieve those goals? Companies visualize the pre
and post—corona world and looking to prepare for
them.

I would like talk and share some information
regarding corporate sustainability initiatives. Is it
possible to establish a system that can accelerate
the post—corona economic recovery in a short term?
In this kind of situation, as corporates, our
competitiveness is tested and our presence in the
society is questioned. It is not impossible that the
world will finally reach the era of carbon—neutral
industrial revolution in the long term.

Corona crisis is very different from the past
economic crisis. The movement of people both
domestically and internationally became stagnant,
the nature of work changed, and people’s values also
changed. We need to consider workstyle
transformation and diversity promotion in the new

normal era that Corona has brought.

2. Discussion

€ New normal world view

<World>

O Globalization pause

(O The trend shifts from “being employed” to

” . . ”
creating new jobs

Michiyo Terakami
Executive Officer of Public Relations Department and
General Manager of Corporate Sustainability Department

Idemitsu Kosan Co.,Ltd.

O Inequality spreads
The world goes back to extreme poverty in the
next few years

(O Giant corporates become more powerful

O

“Great Reset”, the theme of Davos Forum
O SDGs and human rights
Respect the human rights of workers in the global

value chain.

<{Japan>
O Declining working population due to falling
birthrate and aging population
* The estimated future population of Japan is about
100 million in 2050.
Various spending cuts due to a significant
decrease in GDP
« Active role of women through women
empowerment
+“Female recession” becomes apparent due to
corona
O Labor market forecast for 2030
«Lack of human resources in engineering and
technology, especially 1T related.
-Excessive human resources in sales, services,
administration, production, and construction.
(O Three positive effects on Japanese industry
*Promotion of business structure transformation
*New kinds of demand, transformation of existing
demand
*Reorganization of Japanese industry as a whole
O Tourism and foreign visitors
+ Inbound is a catastrophic situation

+ Nearly 90% of foreign visitors want to visit

Japan again, but ...

Copyright(C) The Japan Petroleum Institute 2021 All rights res@rosun-a08-09-01 -
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<{Corporate management>

O

O

Conlflict between Japanese—style management
and performance—based management
Unprecedented corona pandemic

Surplus personnel as a result of telework

The percentage of low—productivity employee is
44%

The presence or absence of manager’s
management ability

Recruitment of early retirees

Direct contact avoidance and digitization
acceleration
D & I issues in ESG

Importance of roles between company,

workplace, and labor union

{Workstyle and diversity promotion>

O

Era of independent career building

Career is the compass of our future lives
Multi-talented personality

Personal branding

Diversity as the power of the organization
Promotion of three major components of

diversity is a must

O Job—type employment vs. membership—type

O

employment
”Centrifugal force” and “centripetal force” are

set

GHER EE3MFR (FEIMMARERR)
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Invited lectures

A10-A11 Invited lectures

Chair:Yoshihiro Kubota(Yokohama National Univ.)
Tue. May 25, 2021 2:00 PM - 2:50 PM Room-A (online-a)

[A10] DX revolution for the process industries
OShun Toyokawa1, Motoki Irikuraz, Keisuke Suesadaz, Junichiro Kajiz, Kazuya Furuichi® (1. Digital
Transformation Div., Chiyoda Corp., Deputy Dlvision Director, 2. Digital Transformation Div., Chiyoda
Corp.)
2:00 PM - 2:25 PM

[A11] Upgrading of unconventional crude and heavy fraction in supercritical fluids
OlJaehoon Kim', Kashif Khan' (1. Sungkyunkwan University)
2:25 PM - 2:50 PM
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The 63rd Annual Meeting of Jpn. Petrol. Inst. (The 69th R...

Upgrading of unconventional crude and heavy

fraction in supercritical fluids

(Sungkyunkwan University) Jaehoon Kim*, Kashif Khan

1. Infroduction

Supercritical fluids have unique
physicochemical properties such as gas-like
viscosity, liquid-like density, zero surface
tension, and reactivity, which can be
controlled by adjusting temperatures and
pressures. These factors make supercritical
fluids particularly suitable to upgrade
unconventional crude and heavy fractions.
In this communication, the wuse of
supercritical water (scH20) and
supercritical methanol (scMeOH) in the
upgrading of unconventional crude oil and
heavy fraction is presented. The beneficial
reactions associated with supercritical fluids
such as cracking, hydrolysis, and
esterification resulted in reducing the
acidity of high acid crudes and in increasing

the light fractions.

2. Experimental

Three unconventional crude oils, Laguna
(Venezuela), Rubiales (Colombia) and
Bachquero-13 (Venezuela) were provided by
SK innovation (South Korea). The
conversion of rag layer in scMeOH, sub- and
scH20 was performed in a custom-built,
SUS 316 batch reactor with an inner volume
of 140 ml

3. Results and Discussion
Pyrolytic, scH20 and scMeOH, and

upgrading techniques were compared at

400 °C for 1 h using Laguna as a feedstock
(Fig. 1). Pyrolysis resulted in a low oil yield
(74.5 wt %) and a high coke yield (22.7 wt %).
During the pyrolysis, asphaltenes and resins
underwent coking under hydrogen-deficient
conditions, and the asphaltene content of
pyrolytically produced o1l marginally
decreased from 12.9 to 10.1 wt%. ScH20
upgrading of Laguna at 30 MPa increased
the oil yield to 89.2 wt% with effectively
suppressing the formation of coke (4.9 wt%).
The use of scH20 was not effective in
reducing the asphaltene content of upgraded
oil (8.8 wt %). Contrarily, the use of scMeOH
resulted in complete removal of asphaltene
and a substantial increase of saturate +
aromatic content. Therefore, scMeOH could
stabilize the aliphatic hydrocarbon radicals
produced by C-C bond scission of
polyaromatic centers. The highly reactive
aromatic cores of asphlatenes fused together

to form coke.

B Saturates 0] Aromatics [l Resins [IIII] Asphaltenes

100 ’ il

804 ‘
604

40

Components (area%)

Laguna Pyrolysis scH,0  scH,0/ scMeOH
scMeOH

Fig. 1. Upgrading of heavy crude oil in

supercritical fluids
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General presentations Room-A

AO01-A03
Chair:Kohsuke Mori(Osaka Univ.)
Tue. May 25, 2021 9:45 AM - 10:30 AM Room-A (online-a)

[AO1] Isopentane dehydrogenation over PtSn/MgAl,O, catalysts in the presence of
steam
OGuan Yanyang1, Ukita Ryuichi', Hirahara Miru', Ogihara Hitoshi', Hideki Kurokawa' (1. Saitama
University, Graduate School of Science &Engineering)
9:45 AM - 10:00 AM

[AO2] The true catalytically active structure over Mo-V based mixed oxide catalyst
for selective oxidation of acrolein
OSatoshi Ishikawa1, Yudai Yamada1, Naoki Kashio1, Kosuke Shimoda1, Nagisa Noda1, Wataru Ueda'

(1. Kanagawa University)

10:00 AM - 10:15 AM

[AO3] oxidative coupling of methane using various potassium salt based catalysts
OShintaro Yoshida', Duanxing Li', Bhavin Siritanaratkul', Kazuhiro Takanabe' (1. The University of
Tokyo)
10:15 AM - 10:30 AM

©The Japan Petroleum Institute



2room-a01-03-01

H¥S $B63MFR (FBEIMMAAERS)

PtSn/MgALOs flIEIZ K HRF—LEBFETTODA YRR UFRHKERIG

EEXE) O #is -

[#5]

A VT VAL, BIE, AMRCERK 60 77t 23VHEE
én\imﬁu4yfvy\x%vy—4y7vyﬁ
HAE, 7T VI LIHNLR TN,

WMAFZEECld, Scheme 1 1Zsd B /KE RS
J:ZM’ //\/5 VINDSDA YL UBIYE R RE L TE

. BUE, B —BEEO UG Z R Jﬁmﬁa‘éﬁﬂaﬁi@
%%%ﬁ@_ﬁ LCW5, AWFFETIE. Hy+ H0 %
PHSRIZ BT, PtSI/MgALO; fillli 2 ~— 2|2, Sn/Pt
ook bds L OV CaO ORI R AR L=,

B e S N

isopentane )\/ isoprene
isoamylenes
Scheme 1 Isopentane 7% Isoprene ~DIiAKIE S
(ESTPRED)

MgALOs f1{A (Mg/Al=0.5) 1E.7-ALOjs (20 - 60 mesh)
Z Mg(NOs): KIFHRIZ =%, TIBRZ:, 130 °CT—HE
WK% . 800 °C T 4 h BERL L TR L 7=,

MgALOs fAIRIZFTEED P{(NH;)(NO,), /KIEHE %
Z2 T, &z, —WeEcH, 130°C T 30min, 550°C T 3h
BERktL . FTE R D NaSnO323H,0 /KIAHRIZ PYMgALO,
EMNZC, &=, —BEzgE, 130 °C T 30min, 550 °C
T 3h BER A T o T2, Z D%, 7R3 25 Na'% 80 °CT
AKBEBRE L. 130 °CT—Wesz L7, 550°C T3 hK#E
EICAAT - T PSn/MgALO, il (Pt =1 wt%, Sn/Pt=0,
2,4,6,8) & FHB L7z,

AR B RBKERDGE, filliiE 0.50 g, KOG
JE 550 °C, FUSHTAEEE LT 550°C T 1 hkEETL
THW=, ROSITAF0E: 99 ml min'! | FEHMIEGEE L
3, A Y RXRUF U H:He: HO=1:1:7:2& L.,
WHSV =328 h'! TfT~-7=,

[R5 & E52]

PtSn/MgALOs fillit D Fziti 7 Sn/Pt LL & AT 5728
Sn/Pt=0, 2, 4, 6,8 O PtSn/MgALO, filti % VN CTA /2
B URIKFBEISEA{T -T2, Table 1 IZIFHELHEL LY
EROEIRFE R, Sn 2% &FE LTHNT 5
& KRBT 20 min (BT B A VXU 2 R bERIT
34.1 (Sn/Pt=0) — 60.4 % (Sn/Pt=4) . C5 &KL 16.1

(Sn/Pt = 0) — 95.8 % (Sn/Pt =4) D X H T KRIEIZHM L.

CO + CO, (21— KD ERMW)) EIREEIT 50.3 (Sn/Pt =
0) — 0.9 % (Sn/Pt=4) & 72 0 KgIZ L=, Z 4L Sn

3% 2
#H

Uzl@5b“5 UblEs i % 333_?[3:6 U_&:li,: (=¥ \Ye) U'C“i’
F]E. - - SFJ:% %EIJEIJ " QXJ:% 1—";.\ " %“I %*ﬂ‘

DT LY Pt T o TANEES L, TAT
IRBDIEHEDEVY PtSn DN STz Tz O &
EZHND, % D Sn/Pt S KB RUSHER A i 5
& Isoamylenes EER#E(X Sn/Pt =4, 6 >8>2>> 0, C5
IR Sn/Pt=4>6>8>2>>0 CTh-oT,
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U S
: -C5H12 Selectivity%
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0 20 34.1 503 20.7 129 15.5 0.6
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Fig. 1 PtS/MgALO4 fillii~D CaO DENIZIR

Fig 1 1Z CaO ZIRM LT= & & D C5 ILEEORREEA %
Y, Ca0 ZHMULEEA. C5 IRITERMO
PtSn/MgALO. fillie 1 0 9N L7z, RIER [ ({220
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E72 0 CaO WRIMNEDHEIM A EES (L3 B S
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B U RS LRIl S i 2 L 3o,

1) ANt TAmEE 7 0t 2] p79, ks, 2001.
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Tri-MoVO [ZEERICIEWE AL L 72 2, Tri-MoVWO 1%
(CH3CH2NH3)2MO3010 (MOZ 50 mmol) L VOSO4nH,O

(V:12.5 mmol) % 240 mL OBHIAKIZEM L, TV
28 W/(Mo+V)=0.01~0.15 & 72 5 Xk 95 I
(NH4)6[H2W12040]'1’1H20 %fj]l]/%_f:?(ﬁ\ 175 °C T 48 h
KRABRAEITV., T D% = 7RI X 2 MR b
179 Z & T2, Tri-MoVWCuO 1Z Tri-MoVWO &
ORI BT D5 W/(MotV) = 010 O K|
Cu/(Mo+V)=0.02 £ 7225 X 912 Cu(NHy):Cls-2H,0 %
Mz, 175°C T 20 h KEVE R AZATV, ¥ =2 UIRIZ K
DA EAEE 24T 5 2 & TRz, ACRIEIRFRILIXE
TER P AR #R 2 FHV KREUE T, & 0.15 g,
KOG i 200~250 °C . G A A iR
ACR/O/(Ny+He)/H,0=1.3/4/32/13 mL min" T{T - 7-.
K EEACDORBIT R EE —E & L, SN RE
250 °C | VS DS S - 4
ACR/Oy/(Ny+He)/H,0=1.3/4/45~55/13~3 mL min"! T{T
>77.
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HAADF-STEM OfERNG . W Xt &EH o PU
W E L TWB I ENGholz, Tri-MoVO &
Tri-MoVWO % F\ T ACR LG 24T o728 2 A,
RO W EOBINZ W KD EIR FRFC A D i
% ACR Ha{bRAD ORENERSNIT -T2, T
X W OB ALY AKOMREER A MEE S22 &
T, ACR W& OBt AR o Bt e L2 B 3o 2 2% i K 18
KOBEMNMEESNT-Z LICBRT S, HWT
Tri-MoVWO (2 Cu ZE A L7z, Cu X 7 BERICHEE
U7z, BB\ OTE AR FR ORI ALE L
TUWiz, Cu OEANZE Y 77 VLR (AA) IR
1% 90%~93%70° 5 97%FEE~EHIRK L=, Cu DA
2LV EEES T OIFEMALREEZL N E 720 | BISJSA
il S Z SRR T 5, Tri-MoVWCUO 1230
T H KRG ERD R 3BT D IEERD OFEE TR0
T o712, W & Cu DB IT OfEEIER 2 R CTHRN 5,
Tri-MoVWCuO |345575 % 2 & 13 L 72 ACRER{L X
oD T¥EE T VB L L ToO MoVWCuSbO

(Ind-MoVWCuSbO) & [AEko#tExH L Tz,
HAADF-STEM #| /& »> & . Ind-MoVWCuSbO (%
Tri-MoVWCuO & [7 U< PU OFEHITHESE L i
27 BEHEESTER L TWD Z R3S hotz, MLk
DR 2 I Tri-MoVWCuO MNARSIZE T 5 T
SEMMIE O AR BETE VEREE &S Fm L7 (Figure),
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Figure. Image of the true catalytically active structure of
Ind-MoVMO for selective oxidation of ACR.
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