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Catalytic oligomerization of isobutyl alcohol to jet fuels over dealuminated zeolite Beta

Recently, the production of jet-range hydrocarbons
utilizing biological isobutyl alcohol is a new carbon
neutral promising process route.

Here, various de-aluminum methods to modify
zeolite Beta catalyst in carbon neutral jet fuels
production from isobutyl alcohol are investigated in
detail. Critical properties of the zeolite catalyst such
as acidic site, pore structure, and pore size which can
control reactive activity are well designed. Removal
of extra-framework aluminum or part of framework
aluminum, by hydrochloric acid dealumination, is able

to improve the diffusion property of the products in the

channel of zeolite Beta, increasing the ratio of

(University of Toyama*) OXiaoyu Guo *, Yingluo He *

Guohui Yang *, Noritatsu Tsubaki *

Lewis/Bronsted acidic site. Consequently, isobutyl
alcohol can be quantitatively oligomerized over
dealuminated zeolite Beta with the selectivity of iso-
paraffin-dominated Cg-1s exceeding 50 %, at a
conversion of 98 %. Moreover, the deactivated catalyst
can be easily regenerated by calcination it in flowing
air. High conversion, high jet fuels selectivity, and
facile regeneration make it an attractive potential
catalyst for isobutyl alcohol oligomerization to jet fuel
reaction.

This work is sponsored by JPNP20005 project, of
New Energy and Industrial Technology Development
Organization (NEDO), Japan
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Chemical Recycling of Aliphatic Polyesters by Transesterification Using

Homogeneous Lewis Acid Catalysts
(#SZKPEEE) OYoushu Jiang, Yohei Ogiwara, Kotohiro Nomura

Catalytic transesterification has gained much
attention as one of the efficient chemical recycling
methods of polyesters. We reported that homogeneous
titanium complexes, CpTiClz and Cp*TiCls;, showed
high catalytic activity toward transesterification.! We
herein explored the further screening of Lewis acid
catalysts for the depolymerization of poly(ethylene
adipate) (PEA) with alcohols, cyclohexanemethanol
(CM) or ethanol (EtOH). It was revealed that several
Lewis acids, Sc(OTf)3 and In(OTf); as well as CpTiCls,
gave the corresponding depolymerization products,
diester 1 and ethylene glycol exclusively, in high yields.

Details will be introduced in the symposium.

Table 1. Transesterification of PEA with alcohols.?

o] o]
o catalyst RO oH
o/\/ —»ROH MOR + HO/\/
0] (0]
PEA n 1 EG

temp time conv. GC
(°C) (h) (%)  yield/ %
1 CpTiCls  CM 150 6 >99 80
2 Sc(OTf)3 EtOH 150 6 >99 79
3 In(OTf)s CM 150 6 >99 80

run  catalyst ROH

aConditions: PEA 4.0 mmol (monomer unit), cat. 1.0
mol%, CM or EtOH 32.4 mmol.

1) Nomura, K.; Aoki, T.; Ohki, Y.; Kikkawa, S.;
Yamazoe, S. ACS Sustainable Chem. Eng. ASAP (DOI:
10.1021/acssuschemeng.2c04877)
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References

1) H. Harakawa, M. Okabe, K. Nomura., Polym.Chem. 2020,
11, 5590.

2) K. Nomura, W. Wang, M. Fujiki, J. Liu., Chem. Commun.
2006, 2659.
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Tablel. Copolymerization of ethylene with camphene.2

run Ti cat activity? M M/ T

(umol) <104 Me  /°C
1 12.0) 744 105 197 121
2 2 (0.5) 1680 27.7 3.00 116

3 CGC (5.0) 73.7 184 156 125

2Conditions: catalyst solution and toluene total 10 mL, camphene initial
conc. of 6.0 mmol/mL, ethylene 2 atm, MAO 3.0 mmol, 50 °C. 10 min.
PActivity in kg-polymer/mol-Ti-h. °GPC data in o-dichlorobenzene vs PS
standards. “By DSC thermogram.

1) Y. Nakayama, Y. Sogo, Z. Cai, T. Shiono, J. Polym.
Sci., Part A: Polym. Chem., 2013, 51, 1223—-1229.

2) K. Kawamura, K. Nomura, Macromolecules 2021, 54,
4693—-4703.
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FOMBEGBRE CH D Z &, =F L U ERlEHE D
ER ¥t & & 2 b, W& CH fli~0 CH3 fl DI
BIZEY C—CHREENERTDZ LRSS,
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OCM fif#E R & 1) —= > 5= &5 < BER

ELE=EERLE

(AEpEsesm A,

AR UBACH T 77 7 (OCM) BUGIZ D
THEM STz 350 il D NA AN—TF > N A7 Y
—= 798k (HTE) 7 —# [ACS Catal. 10, 921
(2020), ibid., 11, 1797 (2021)] (2D CTHERR
WX BT —2YEEAITUN. CH4/O2 = 6.0 D 544
T CH4iEMEALIC A 722 i BB S8 2 i L7, 2 D
FEAE, MV CH iR L= A2 F 8135 OCM fillft oo 2
FLLTx By (Mn) BENWZ LRI NT,

300 fifo> 7 v % A HTE 7 — X 1B\ C ek
PP RT 10 FEEEO 3 JuRILEF OCM filt 2 fh
HL, AZ VLR OEENNIfE D Ce IFM L&

E EHWMFE E BT

REASRR* ) JboRox**) OPgRER*, KILNEH**
LI Xinyue*, & B —f*** RuhfRi*, ERER ek

fRIA L7z Mn @I (55 4 Jok) =MLz,
T ORFE . 4 FEO B (KVMo/BaO .
LiMoNd/ZrOz2. LiFeBa/La20s. LiBaLa/La203)
T Mn #SINC £ DK Co D[] BRGSO B
720 Mn @ISO 72 2 MEtOfER, 7 OCM
fikiiCd 5 NaMnW/SiOz (7] USs Sttt Thek
C2 I 15.0%, BIREK 73.2% %/~ T) & RRED
OCM iEM: %3¢ 814 % LiFeBa-Mn/La20s (K Cs
IR 16.3%. 1#IRF 88.4%) & LiBaLa-Mn/La20s;
(R C2 =R 13.8%., BIUE 71.9%) DFEFLIC
% - 7-[Ind. Eng. Chem. Res. 61, 8462 (2022)],
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CO:MLNIEBEAR/ —ILERKRTOE XD

(AAREE 1%, &L 2%%) O iRl 1%, PRER 1%, IRILZ 1%, BOR 2%, HRiiz 2%+

AL )=, kRx BRGSO HFEE S,
RENC B 2 032 A bR TH D, ZOHER
WEIIASBBILRT D & TS, YiheE
LR FEFSEEE & OB A TIE, BRISRIZT O
EAZ ) —VEWINT 5D 2 & TR 224
fbat, P FRIR CRISHETT 5 2 &
ZAREIC LTV 5.

ASRIZBWT, CwZnO Al oA S b %
1To72%55%, A, B, Cmol% (A<B<C) Cfilifirh
DEEBEIZXNT D Cu &A% 2 T L 7= il
OHTH, Bmol% & L7z Cu(B)/Zn0O/Gaz0s T
RbEWAZ ) —MNELFZ. IHIZ, 20
fib i 2 D TROR RIS 2 A % ) — L Of

IIZL D, BT DAL ) —/VOZERIHE(STY
lg/kgeat W) ZHLER LTZ. ZDFER, FHA KX )
—NVEIRINT S &, WINELOSE & LT
STY 1349 3 51 L35 Z &3 hotz. Zhbn
DFERMNS, FIGRIZAZ ) —VERNT S Z
ETC, RIRIZEBIT B A X ) — LV OAEFEMEDMENL
ThHoHZ ENghrol.

AT, HreFx— « FEEFMRRABZ
BEORFEFE [H—R VA 7 v - Kbt
KPR FE/CO BEHIHI - A 20 FI 5
FEHAT BT ML b~ CO2 FI F Bt B % |
(JPNP16002) D 1 CTIT o 7=, BEfRa# I O
BEERT.
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BRI RAEIC L D CO: DTABKFRIERIE

EER) O/ K5, PR EH

CO KRFMIZ K DA LT ¢ HOBIEIL, %
Kb A B OB L, V7 4 URED
MRS T D0 E L CTHER 248D T
W5, (BR)IHI TIZNEDO /6 DEFEHFHEL L
T CO, & JiBEE LT A L7 ¢ v DRIEIZHR
DA TND,

UHFFEEE TIX CO,-CO-FT SRR IZ L D4 1
T4 ERICER Llc, ARBOSITZ—BPER O
KMEA A7 MEOG (RWGS) . —EEBEH D7 4 >
Yy — - b7y a R FTS)IZ K- THITT
%o ZD2ODINIIWT, Fe AR IEIL
TEOGEEE T D2 EDNAMBITWN S, Fe &fil
B2 N2 FTS TIE MgALO FHIR Z FlnWa = &

, KR A, BJIL et

THL T 4 BIERT BT 5 2 EndESh
W5, ¥ ZZC, Fe/MgAl,Os it 2 FHE L . &
JE [ 7 AR e 2SS 2 18 2 iV T, C0, DX
KRFAEOGZ i LTz, & DR, RRUSIZEH
W T 72 Fe/A1.0, filtilt & Lbiz L T, CO. 85
LR DM LR STz, S 5IZ, Fe/MgAlq0,
PN % % 55 By DU R & et L
7L ZA KOBWIMZED A L7 ¢ Vg IRPER
M ET 52 ERHERINTZ, £, Cu DI
LD b EWERIEKRDER S LT,
D) (BPIHI ==2—A27 L2 U—2 (2021)
2)Y. Wang et al., Ind. Eng. Chem. Res.,

59, 11462-11474 (2020)
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BAENAF Dy MEMIBMEEICE T HMEFHRMBRORBRERD A H =X L

AEIUINTNLR® « BREE T kL —** « HiBD #jF***) O Ht*, §RE %,

AR, A HRIRENZ X5 COHEH EDHIK
DNHIERIRRE LI B A B2 T, Fxldoh
EFTIZ, A FaZatA & (HT) Rtz H

. EREA AR 2 WA TR IR R T D 2 &
IZE D, BNETT  —EVRENHIBD) 215 %

IR L TRBY ., ZoHifE Y = v Mgk
BB ST 5 HIJET 7o & 2 0B &k T
W5, L2l ZOBBEERIEICBW T, ¥
AR R C ORVABLG )N EiA R A A T
T ENGhroT, I TAMETIIZ ORI
BRAE O ZRA DT, Ny F IR S8
Z AT HHRIER CONMRISIC S 2 % HT fil

AR ke B o7 A SN ST Skl

DR A RET LT,
FNBIRNEZ D & FUBH E & bR
D SEIA~TRE L CLE 5 Z &M 50
2720 SRSV ORISR HT (716
TCEF BRI NT, £72 HT il 2 A A
T2 B34 LTz CO W A T MEfREE X v Bk
ETK 652\ 2 LR SNz, Zhix, HT
FRIESAFAET D 2 & T, MgO OfiiE/ER 23 =
Tl ThHHEEZDND, YLEDZ &9 b,
HT N FET 2 2 & THRICE £ 5 IENEE
DBLIREE SNT= Z L 12 K- T CON AWK
L7cloh, BEBRgENEx- &2 5,
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WEYHZERWEARENA T I RADIMBESEIZE TS
EHFEZAALREEE&E
(FHNR) Of@AR AR, R HEIE, 48 R W, 0 A i 5, W PR 7 L

FRRABREL DR B 4y IR E N BT A PEHH B DO H
Fl b o C, AMAREIREE LT g
FHANVOFHPNER S TWD, ARBFETIEN
I R 22 DT RBEAA F~ ZADHRIBIZ K D
NAFAANBEEICEH Lic, ZOHEITEEIC
BRI Z WD 2 &, o7k & bl LT
EERENE WS FER S D, ARBFGE TR T
VR, A — 3o A~ AR OWRIRE
BEIZHRER L 7=,

FRRABRE~ D I D 72 D DO FEFE & L TR
REKE 22T, 2SO OMED H N
ERDENMERF Lic, RKEAAL A~ AT~ —
Lk (PKS) MW, IR ORE2 5 3

RO OFFREELN Y 2 —F v ViR
(CNSL) , RafifEiiiE h Y 7V & U R& a5y
LT He~U U, fafiEEE N U kY RE
FRy & D= L) ZHWT, BELARIZLD
FEBRFHENCEE DWW TR R 24T - 72 £ DRk
FECNSL E RV ZUEY R (B~T Uil 78—
L) ORNCITIRAENGEE S REEICBAL T R L — R
FIWRONTZ, TOM— RE T ERRT H 7
D, BEEE 2 T2 B A i bl ko
TR EAEEOFRET LV EERE L TRO
ERRMERRE LT, FERICEORMETERT 2
Z LT, HRIBRIEE 90%LL E &K 380cP LA D
W50 AEAER L, OSSO R#ELA TE T,
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EMROEMAMRICE T ABMET T ALV:
Dy FESTREFALS I UVREZFHRROEL

W 181 % JEURHIZ O 72 T 2SR R s L i A3 v H
ENTWD, AL CIIFBEAL i~ vt 212
FR L. Wil oS R~OISH Z it Lz, 9%
727 e ARFHOZOIZIE, Yy MESEI
(3 L 7 IR SR ORI DN L EE T h D

PGSR JFEHIER & ¥ = v MR IR O RE
DR EE CET ABEEITY 2L TED
fl A 1 ~C oD fe il S A SO BRI R oD -] 23 AT RE LS
IRHIN, BT VERICIIREOT — X E2ET 5 Y,
L, BN ED S LRl b A DD 2 L)
O, LT LI REOT — BN EL D, £
T, AWFETITEEEFE 2R U, Hrg okt
IS5V =y MESIUET T T UREE K O
HARMRBE O R E HIE LT,

(BMR) OF W #5A, ihm E 8

IF e 5 b ¢ A AA| A without transfer learning
To j( % > 7 A A Transfer learning
T—2%H E. 6 A A

< A A
WTHES = A
T B .
SIS — 01 2 3 45 6 7
;'g TT VR Number of training data
v By M1 BREEE AR LA
Fim Lo W E TOFMMLE EOFT — 2 %
SR L7 A 7 —2 © MAE OB O el
Hr B e 1

TOFHETNVEREE LI-Z LI X 0, Bl
EToLET—20n5THLFREEER E (XK 1)
K OBl SRR N I RE & T o T,

EE - AWF213 JST-OPERA (JPMJOP1832) DB A 32 1F 7,

D HHfl, BT TARR 62 MIRKFR RS, PA104(2021)
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[PO1] Catalytic oligomerization of isobutyl alcohol to jet fuels over
dealuminated zeolite Beta
OXiaoyu Guo', Yingluo He', Guohui Yang', Noritatsu Tsubaki' (1. University of Toyama)

[PO2] Effect of P addition on activity of Ru catalyst for C,H, selective
hydrogenation
OMana Murakami', Yasuharu Kanda® (1. Muroran Institute of Technology)

[PO3] Methylcyclohexane dehydrogenation activity of Ca added Pt catalyst
OAyumu Kobayashi', Yasuharu Kanda' (1. Muroran institute of technology)

[PO4] Gas-phase Oxidation of Benzene over Cu Catalyst Loaded on Molded MFI
Type Zeolite
OXindong Yin', Shuhei Miyamoto', Masaya Morimoto', Keita Taniya', Yuichi Ichihashi’, Satoru
Nishiyama' (1. Catalytic Reaction Engineering Group,Department of Chemical Science and
Engineering, Graduate School of Engineering, Kobe University)

[PO5] Chemical recycling of aliphatic polyesters by transesteirifcation using
homogeneous Lews acd catalysts
OYoushu Jiang', Yohei Ogiwara', Kotohiro Nomura® (1. Tokyo Metropolitan University)

[PO6] Synthesis of half-titanocene catalysts for efficient synthesis of cyclic
olefin copolymers
OTaiga Fujiokaq, Jiahao Gao', Kotohiro Nomura® (1. Tokyo Metropolitan University)

[PO7] Synthesis of New Bio-Based Polyolefins by Ethylene Copolymerization
with Camphene by Nonbridged Half-Titanocene Catalysts
OTomu Watanabe', Kotohiro Nomura' (1. Tokyo Metropolitan University)

[PO8] Regioselective oligomerization of w-siloxy-a-olefins using a zirconium
complex : synthesis of novel ester-based lubricant precursors
OKazuma Okada', Akihiko Ishii’, Norio Nakata' (1. Department of Chemistry, Graduate School
of Science and Engineering, Saitama University )
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(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (P01-P08))
[PO1] Catalytic oligomerization of isobutyl alcohol to jet fuels over

dealuminated zeolite Beta
OXiaoyu Guo', Yingluo He', Guohui Yangq, Noritatsu Tsubaki' (1. University of Toyama)
Keywords: Jet fuels, Isobutyl alcohol, Oligomerization
Various dealuminum methods of zeolite Beta to generate the jet fuels by converting isobutyl alcohol has
been investigated in detail. And related factors of the zeolite catalyst were studied utilizing XRD, SEM,
XRF, Nitrogen adsorption-desorption, NH;-TPD, Py-FTIR, and ?’Al solid-state NMR. Removal of extra-
framework aluminum or part of framework aluminum by hydrochloric acid dealumination, is able to
improve the diffusion property of the products in the channel of zeolite Beta via increasing the ratio of
Lewis/Bregnsted. Consequently, isobutyl alcohol can be quantitatively oligomerized over dealuminated
zeolite Beta with the selectivity of Cg,, exceeding 50% at a conversion of 98%.

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (P0O1-P08))
[PO2] Effect of P addition on activity of Ru catalyst for C,H,

selective hydrogenation
OMana Murakami', Yasuharu Kanda® (1. Muroran Institute of Technology)
Keywords: Selective hydrogenation, Ruthenium phosphide, Acetylene
AR TlE. P/RULEINEL D IFIERRU-PHIRZ VLW T 7 ZF L v ORIRFIKRIERICDTFEUREIC DLW THRET L
Tzo XRDEIEL D PRMULIZWITNOMIETEKRRTECRULPIERT B C & ZMB L, e P/RULLM
1.20DRu-PHRIE (. RuBBIR & LEB L TH20BDTOFZR LTz 5. RU-PEIEEIEV T EF L VEER(CH W
TH. BUVIFLYVBREKREZHE L, MEDZED S, RUlCPZERMNT 3 & T £M U 7ZRu,PHEIRKIZKZRL
RIGOEMBE U THET 3 ZBSHIC LT,

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (P01-P08))
[PO3] Methylcyclohexane dehydrogenation activity of Ca added Pt

catalyst
OAyumu Kobayashi', Yasuharu Kanda' (1. Muroran institute of technology)
Keywords: Dehydrogenation, Platinum, Calcium
AR T, SHREEMCHEKRMIEDRRDZS, Pt/ALOMEDMCHEIKREME(CS X 5 CanRMFIRIC D
WTHREIL7z. CadRMIZ LD, MEEEEDETHRINZ SN, KEMNE LT 3 EMDh ol CaiRmiiPt/AlLO,
MEOF SO IE—YaUh5, CaDRMICK DPLRIFOREFHERINT, PtIFAICHFEI DI ENHAS
heRRofe. ngD, PINEFEBEICRBZCET, FUHNREKICEEESEZITVWBEEXE.

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (P01-P08))
[PO4] Gas-phase Oxidation of Benzene over Cu Catalyst Loaded on
Molded MFI Type Zeolite
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OXindong Yin', Shuhei Miyamoto', Masaya Morimoto', Keita Taniya', Yuichi Ichihashi’, Satoru Nishiyama'
(1. Catalytic Reaction Engineering Group,Department of Chemical Science and Engineering, Graduate

School of Engineering, Kobe University)

Keywords: Cu zeolite, Molded zeolite, Phenol synthesis

KAETE. HAEBFUEMFIBIEZ S+« FREAMECSVTARYEYOSERBIERIGERETL TE iz, BREME

THBINAVILZAET S A Mo A YREETIRZ B L R EREROMRIKDCUu/HZSM -5 & RFED
T 1/ —VEHRERSINcC ERDD o ke SMERBIOEIGIREE RUMIE S DEMIFREZLTESZ LT

HHEREI DO BRAABAEBADILEIC DWTRET U e, R, MIREK FRETOYEILEE+2TREE DR (E+

DEERNC ENREB SNz,

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (PO1-P08))
[PO5] Chemical recycling of aliphatic polyesters by

transesteirifcation using homogeneous Lews acd catalysts
OYoushu Jiang1, Yohei Ogiwara1, Kotohiro Nomura® (1. Tokyo Metropolitan University)
Keywords: molecular catalysts, depolymerization, chemical recycling of polyester
In this presentation, depolymerization of aliphatic polyesters such as poly(ethylene adipate),
poly(butylene adipate) etc. by transesterification with alcohols using homogeneous Lewis acid catalysts
will be presented. In particular, the reaction by titanium catalysts afforded corresponding monomers in
exclusive yields, and the detailed results will be presented in the symposium.

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (P01-P08))
[PO6] Synthesis of half-titanocene catalysts for efficient synthesis

of cyclic olefin copolymers
OTaiga Fujioka', Jiahao Gao', Kotohiro Nomura' (1. Tokyo Metropolitan University)
Keywords: molecular catalysts, polymerization, cyclic olefin copolymers
BIRAL 7« VREBSEK. HICEAYCHEAGCENSZIIFL Y E/IIVRILRYPF LS IOORTEZYED
HESEHROMRER BN T Z 4 VERFRUFEES 3/\—7F 5/ CVBBEOERICEDBATL., FCY
DAORVAIIZIEMFENOBREDRKZEES F = REAEEE. Cp'TiCLIN=C'Bu). /{ScR%ZBEIR
B5BY3 71/ FVERMEE. Cp'TiCl(0-2,6-'Pr,-4-RC,H,). NEMREBNRGADEINFMRERE LR
REHBNI 5,

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (P01-P08))
[PO7] Synthesis of New Bio-Based Polyolefins by Ethylene
Copolymerization with Camphene by Nonbridged Half-

Titanocene Catalysts
OTomu Watanabe', Kotohiro Nomura' (1. Tokyo Metropolitan University)
Keywords: Bio-Based Polyolefins, Polymerization, Titanocene Catalysts
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BAYMEZETE. N—TFIJCIVRICLBIFLVEYERVPERVBEDNAFIR-IXEI/V—ED
HEGZWELTVD, COBDERIDIFEAEDNBRAL 7« VPEBVERIRAL 71 VT BUESICLD
BERAIEABECRESND, AFEXRTIE. IFLVEBHNSEONIBAE/ TILRYTHBI AV T VE
DHEHEAZEBIILEZDT, KXY -—TRROFMZHRET 3,

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poser sess. room-A (P0O1-P08))
[PO8] Regioselective oligomerization of w-siloxy-a-olefins using a
zirconium complex : synthesis of novel ester-based lubricant

precursors
OKazuma Okada', Akihiko Ishii’, Norio Nakata' (1. Department of Chemistry, Graduate School of
Science and Engineering, Saitama University )
Keywords: oligomerization, zirconium complex, ester-based lubricant precursors
It is well known that ester-based lubricants are one of the useful synthetic lubricants having high flame
retardancy and biodegradability. We have succeeded in the regioselective oligomerization of various o-
olefins using Zr(IV) complexes supported by [OSSO]-type ligands. Herein, we present the synthesis of
novel branched diesters, as ester-based lubricant precursors, by the oligomerization of w-siloxy-a-
olefins with the Zr(IV) complex.
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Poster presentation

[2a08-0900] Poster sess. B

Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poster sess. room-B (P09-P15) (12H Conf. room)

[PO9] Mechanistic study of Ni,P catalyzed dehydrogenative coupling of methane
Rattanawalee Rattanawan', Min Gao', Shoji Iguchi?, Ichiro Yamanaka®, OJun-ya Hasegawa' (1.
Hokkaido University, 2. Tokyo Institute of Technology)

[P10] Machine Learning-Aided Catalyst Modification in Oxidative Coupling of
Methane by Addition of Promoter Element
OShun Nishimura®, Junya Ohyama?, Xinyue Li’, Itsuki Miyazato®, Toshiaki Taniike', Keisuke
Takahashi® (1. JAIST, 2. Kumamoto University, 3. Hokkaido University)

[P11] Development of low-temperature methanol synthesis process from CO,
OAyaka Miura', Kenji Nakao', Noriyuki Yamane', Fei Chen?, Noritatsu Tsubaki? (1. Nippon Steel
Corp., 2. University of Toyama)

[P12] Gas-phase hydrogenation of CO, over supported iron-based catalysts.
OMisuzu Komuro', Miru Hirahara', Hitoshi Ogihara', Hideki Kurokawa®' (1. Saitama University)

[P13] Mechanism of foaming phenomena during pre-heating in the liquid phase
synthesis of bio-jet fuel form triglycerides
OShimada Hikaru', Kenji Asami', Haruki Tani?, Yayoi Murakami®, Kaoru Fujimoto® (1. Asami
Laboratory, The University of Kitakyushu, 2. Environment Energy Co., Ltd., 3. HiBD Research
Institute, Inc.)

[P14] Optimization of reaction conditions with machine learning in woody
biomass solvolysis using vegetable oil solvent
OEmi Fukutani’, Mitsumasa Osada’, Hiroshi Fukunaga', Nobuhide Takahashi', lori Shimada' (1.
Shinshu University)

[P15] Efficient prediction of jet fraction yield and optimal condition using
machine learning in catalytic cracking of vegetable oils
OYuzuki Katayama', lori Shimada®' (1. Shinshu University)
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(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poster sess. room-B (P09-P15))
[PO9] Mechanistic study of Ni,P catalyzed dehydrogenative coupling
of methane

Rattanawalee Rattanawan', Min Gao', Shoji Iguchi?, Ichiro Yamanaka®, OJun-ya Hasegawa' (1. Hokkaido
University, 2. Tokyo Institute of Technology)

Keywords: Ni2P, dehydrogenative coupling of methane, density functional theory calculation

Ni,P catalyst has been reported to convert methane to ethane by dehydrogenative coupling. In this
study, the reaction mechanism was analyzed using density functional theory calculations. The results
show that (1) the C-H dissociation of methane tends to occur on the P atom on the Ni hollow site, (2) the
rate-limiting process is methyl radical desorption to the gas phase, (3) ethane formation by the Eley-
Rideal mechanism, and (4)coke formation may be accelerated by the loss of P atoms on the hollow site.

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poster sess. room-B (P09-P15))
[P10] Machine Learning-Aided Catalyst Modification in Oxidative

Coupling of Methane by Addition of Promoter Element

OShun Nishimura®, Junya Ohyama?, Xinyue Li’, Itsuki Miyazato®, Toshiaki Taniike', Keisuke Takahashi’

(1. JAIST, 2. Kumamoto University, 3. Hokkaido University)
Keywords: Machine Learning, OCM catalyst, Additive element
X VOB AY FYU VT (OCM) RIGICEATZ S VI LA Y-V IORBRT—IDEAZEICEEY - 5
BIRMZRIRT 2MBERAEDZHDT -5 v REZTL. BHZB(CL BT —FILEIN SHELRMIERREOE
R Uiz, BBRREZTRL 2 3 TRIBFHOCMEEA, SHRAROHLBEOERELGBZ VI HY (Mn) 2584 7T
FELTHRMLU. ZOOCMERIEEMZFHE L 7z ZDIER. NaMnW/SIO2 L RAIRE DU - FEIRMZHFT 3B
LiFeBa-Mn/La203 & LiBaLa-Mn/La203% 87z,

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poster sess. room-B (P09-P15))
[P11] Development of low-temperature methanol synthesis process
from CO,

OAyaka Miura', Kenji Nakao', Noriyuki Yamane', Fei Chen?, Noritatsu Tsubaki? (1. Nippon Steel Corp., 2.
University of Toyama)

Keywords: carbon dioxide, methanol, carbon dioxide capture and utilization

WHTE. COMBAY ) —)VEERT ZMBETOCIORKCONT, BILAZERDEATNS, ART

(F. RPEFHTIVA-IVERNT 3 C & TEHLEBFGERTRIGHETI 3 C & (CHHEBRH D Cu/ZnORE
BZEAVNTVNS, AEETE. MEERORE(LY. 7ILI—-ILORMOBETEEYZHR U BRZRET
Bo

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poster sess. room-B (P09-P15))
[P12] Gas-phase hydrogenation of CO, over supported iron-based
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catalysts.
OMisuzu Komuro', Miru Hirahara', Hitoshi Ogihara’, Hideki Kurokawa' (1. Saitama University)
Keywords: Supported iron catalyst, carbon dioxide hydrogenation, methane formation
Gas-phase hydrogenation of CO, to form lower hydrocarbons was performed over supported iron-based
catalysts using a fixed-bed flow reactor. Effects of adding a second element (alkaline metal and
transition metal) to the supported iron catalyst on catalytic activity and selectivity were investigated.
At 300 °C an alumina-supported iron catalyst afforded CO as the main product with a small amount of
CH,. The addition of alkaline metal to the iron catalyst improved the catalytic activity, but the
formation of CH, was suppressed.

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poster sess. room-B (P09-P15))
[P13] Mechanism of foaming phenomena during pre-heating in the

liquid phase synthesis of bio-jet fuel form triglycerides
OShimada Hikaru', Kenji Asami', Haruki Tani?, Yayoi Murakami®, Kaoru Fujimoto® (1. Asami Laboratory,
The University of Kitakyushu, 2. Environment Energy Co., Ltd., 3. HiBD Research Institute, Inc.)
Keywords: HiBD, Liquid phase synthesis, Foaming phenomena
EE S FEEYMEHED\ SRR L DEREDORILARRNA T T — IR ZER"(2 7O X0RE%E
ToTVB, INETIC. NI ROFIY« FREZAV. BRETRIGZETS>CLEED. BINETT +—t
JVRBI(HIBD)ZB2 C L ICHIIL THED. CoOEMZLAL TERENS YTy MR Z8IET ZHIETIOER
DRAREESHTLD, LHL. REEGRICEVTE. YHOFEREE TR IREKRNEC D, ELRICBREZREF
T ERDD ok, TECTAMERTECDRROEREHH; o

(Fri. Oct 28, 2022 9:00 AM - 3:00 PM Poster sess. room-B (P09-P15))
[P14] Optimization of reaction conditions with machine learning in

woody biomass solvolysis using vegetable oil solvent

OEmi Fukutani’, Mitsumasa Osada’, Hiroshi Fukunaga', Nobuhide Takahashi’, lori Shimada' (1. Shinshu
University)
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[P15] Efficient prediction of jet fraction yield and optimal condition
using machine learning in catalytic cracking of vegetable oils
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