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

| Synthetic fuels (e-fuel) |

88 Fri. Oct 31,2025 1:00 PM - 4:45 PM JST | Fri. Oct 31, 2025 4:00 AM - 7:45 AM UTC I Room-E(3FChuou)
[2E09-19] Synthetic fuels (e-fuel)

Chair:

Masaomi Amemiya(Japan Petroleum Energy Center) 13:00~13:45
Kazuhito Sato(Cosomo Qil Co.

Ltd.) 14:00~15:15

Qingxin Jia(ldemitsu Kosan Co.

Ltd.) 15:30~16:45

® Japanese

1:00 PM - 1:45 PM JST | 4:00 AM - 4:45 AM UTC

[2E09]

Research and development activities of synthetic liquid fuels at NEDO

OOSAMU SADAKANE! (1. New Energy and Industrial Technology Development Organization)

1:45 PM-2:00 PM JST | 4:45 AM - 5:00 AM UTC
break

® Japanese

2:00 PM-2:15 PM JST| 5:00 AM - 5:15 AM UTC

[2E10]

Solid Oxide Electrolysis Cell Performances and Challenges for Synthetic Liquid Fuel
Production

OYohei Tanakal, Katsuhiko Yamajil, Naoki Takadal, Po-Chih Kuo! (1. National Institute of Advanced
Industrial Science and Technology)

® Japanese
2:15PM-2:30 PM JST| 5:15AM - 5:30 AM UTC

[2E11]
Syngas Production for FT Reaction via SOEC Co-electrolysis
OHaruhiko Watanabe!, Hideki Nojo!, Tomohiro Konishil, Yohei TanakaZ, Takehisa MochizukiZ, Minoru

NakagawaZ (1. Japan Petroleum and Carbon Neutral Fuels Energy Center, 2. National Institute of
Advanced Industrial Science and Technology)

® Japanese

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC

[2E12]

Direct CO, Fischer-Tropsch synthesis over cobalt catalyst supported on samarium oxide

Oaoha uchidal, hayato yoshidal, masataka uchinol, atushi omoril, kimiki gotoul, hong yel, keigo
tashiro?, sigeo satokawal (1. seikei university, 2. sizuoka university)

® Japanese

2:45 PM-3:00 PM JST | 5:45 AM - 6:00 AM UTC

[2E13]

Effect of crystal structure of iron carbide catalysts on direct CO, Fischer-Tropsch synthesis

ODaisuke Komizul, Akihide Yanagital, Hong Yel, Keigo Tashiro?, Shigeo Satokawal (1. Seikei
University, 2. Shizuoka University)

® Japanese
3:00 PM-3:15PM JST| 6:00 AM - 6:15 AM UTC
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[2E14]
Catalytic Reforming Reactivity for Efficient Use of Tail Gas from FT Synthesis"

OKazuma Furuyal, Shinnosuke Okamoto!, Motoya Hatsuzawal, Kensuke Izutanil, Hong Yel, Shigeo
Satokawal (1. Seikei University)

3:15PM-3:30 PM JST | 6:15AM-6:30 AMUTC
break

® Japanese

3:30 PM - 3:45 PM JST| 6:30 AM - 6:45 AM UTC

[2E15]

Co catalysts derived from perovskite for direct Fischer-Tropsch Synthesis from CO,

OTaisei Fukayal, Sakai Motomul#, Masahiko Matsukatal-23 (1. Department of Applied Chemistry,
Waseda University, 2. Research Organization for Nano & Life Innovation, Waseda University, 3.
Advanced Research Institute for Science and Engineering, Waseda University, 4. Faculty of Advanced
Science and Engineering, Waseda University)

® Japanese

3:45 PM-4:00 PM JST | 6:45 AM - 7:00 AM UTC

[2E16]

Effects of bifunctional catalyst on FT synthesis in fixed bed reactor

ONaoki Amitanil, Yasushi Wakushima?, Takehisa Mochizuki? (1. Japan Petroleum and Carbon Neutral
Fuels Energy Center, 2. National Institute of Advanced Industrial Science and Technology)

® Japanese

4:00 PM - 4:15PM JST| 7:00 AM - 7:15 AM UTC

[2E1T]

Investigation of liquid synthetic fuel production by FT bench plant (part 2) evaluation for the
influence of reaction condition

OTORU KYORENL, KOU SATO!, NOBUO OYAMAL REIKO SEKIZAWAL MASAOMI AMEMIYAL (1. Japan
Petroleum and Carbon Nutral Fuels Enegy Center)

® Japanese

4:15PM-4:30 PM JST| 7:15AM - 7:30 AM UTC

[2E18]

Investigation of liquid synthetic fuel production by FT bench plant (part 3)
Evaluation of industrially produced catalysts

OMasaomi Amemiyal, Toru Kyouren!, Kou Satoul, Reiko Sekizawal, Seiya Suzukil, Nobuo Ooyamal
(1. Japan Petroleum and Carbon Neutral Fuels Energy Center)

® Japanese

4:30 PM - 4:45 PM JST| 7:30 AM - 7:45 AM UTC

[2E19]

Optimization of post-processing for conversion of FT synthetic crude oil to base material for
kerosene and diesel fuel.

ONatsuki Hamada?, Kazuhito Sato!, Yoshihiro litsukal, kenichi Okamoto?, Noriaki Ohmori2, Hiroshi

Kisai2, Akio Imai2, Mitsunori Tabata? (1. Cosmo Qil Co., Ltd., 2. Japan Petroleum and Carbon Neutral
Fuels Energy Center)
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500~ 1400 BrfEERMICHERZERL. EED L
FRGER)FREL . T EEREL-LIIC
BIREHEEBRLTIRARELEREREY 1
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Table 1 Co—electrolysis conditions and degradation

Temp. | Degradation rate | Observation

(°C) | (w/kh)
800 3.7 Carbon deposition
825 2.0-2.6 To be analyzed
850 7.2 No carbon deposit.

0.6 A/cm? and 70% reactants utilization

F-. BEREREVBIERTICEY. 25 ©ILRSE
VONEBREEEZERRMBICHL 1% TFBITE=,
SEITBPHEERED 1.35 V 158 T SOEC ZER/Et9
BENEETHAEN DD DT,

4. $58

SOEC HEMICIFIRIK 825°CHIURMFAE
T10%D B THAHZEEZRHL . JPEC £EHIT 10 kW
#& SOEC-FT &R EiABREMBIZERL. RAE
R FEEETE -, §%(L SOEC D KEHEILAHLE
[C&BRT—ILTYTEMAEDRALENEETHS,

HiEE
AHERARILI.NEDO DEFEEELLTITof=0
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1) Tanaka, Y. et al., Co—Electrolysis Performance

and Process Analyses for Synthetic Liquid Fuel
Production, ECS Trans, 111(6), 1947 (2023).
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BRSO a v N EREe T2 LT, B
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&7 C 5 IR LTt 2 ek S 7, £ 0
e, BUSH A% 30 mL min (2P 5 L T At
PERE 2 FH U 7=, 0 o AL A% TS TCD # 2Rt
X HAZ u~ k75 7 (Agilent 90MCGC)% Jil
W LTz,

3. MREFIUER

Fig. 1 1%, 300CIZHF 5 Co/Si0;, Co/ « -
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=LA g D b LB
e Eeimes . BT e

P Z 7R, LayOs 1L 225 CTHREFT 2 LI O
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& LCiX Cola-La(OH); & L THEiLT 5, IR
72 FT il T&H % Co/SiOp 1T~ T, A T4 R
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MNE EL7, HEIT XX, Co/Sm0s THI .
COL A EERIT 15 % &V VAY, Css, others %4 50 %
F T E L7, Z OETEMEDEWEZ B 68T
T B 7=0, HRIZX 9% CO,-TPD HIE % it L
72o TORER, a-La(OH); (X 750 ‘CfHITIZ CO,
Eﬂﬁt 7 DBHERR S 7228, Smp0s 1 350°CHF

B e — 2 PR S vz, Lizdi- T, X
rm&ﬁﬁkfcm#m%ﬁécawﬁﬁﬁ
23, CO: [EH#2 FT A% (CO-FT) RS DIEMEIC
B EH 2D ENREBINT,
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Fig. 1 CO; conversion and product selectivity for
CO2-FTS over Co/SiO;, Co/o-La(OH);, and
Co/Sm,0; catalysts at 300 °C.

EC =

ABFTEIE, ESIHFZERRRIEAN TR L X — -
PESEF AT A BRI KRS (NEDO) D&FEF L L
TATH TR R TH D, Z I EERT D,

1) S, Harada. et al., J. Jpn. Petrol. Inst., 2022, 65(6),
233-243.

2) K, Tashiro. et al. ChemCatChem., 2024, 16(17),
€202400261.
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RENTH D, CO» D BURIIRE 2 B A RS 2 fil
B & LT, 8RR 2 F V2 CO, [E 82 Fischer-
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EERRVIE S Fl i SVl
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BiFd RWGS DA B = X ADEWIEKR LT
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IS DORIEMEDENZ T 2720, ROSFER
% DAL CO, D 7 % il & 2 5Bk 217 - 7= (Fig.
1o x-FesCo IT/KFEIFILAFE T THHIZ CO 26 CO
RS Te, T OFERE ORI Fes04 FH~DIER
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S TRIGHIEITL TS EEB 7=, —F. 0-Fe;C I
FLBERIZDT 0N CO BAER L=, TD% CO
AERUTFRO B o To, BB ORE AR IZZ b
RN & D, AKRBEIFIAFE T TS E TS,
RWGS B3 2% W 5 Fi R £ 23§ % Association
B ORI L W EIT LT &5 272,
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Fig. 1 CO production behavior in CO> flow tests over
6-FesC and y-FesC; catalysts after RWGS reaction.

0-Fe;C. y-FesCy filt#it > FTS, CO,-FTS J)iikR D
fid, y-FesCo TIXET) EFIZ R Co-Cs DERALAKTE
ARSI & 720 | FTS BUi & CO2-FTS SR A3 LT
LT W ERHLMNE R oT-, —J7, 6-FesC Tl
Z OBmA IR B, RAGERORS &) RWGS X
JEPETZIT T <L FTS RUSHEIZ S RELSEEL H 2
HZ L EMER L,

Eo

AR, ENAAFIERIIE N v — - pEE
Ha A B (NEDO) OFFEHF ¥ L L THo -
WMIRRETH D, ZZICHEERT D,

1) B. Yao, et al., Nat. Commun., 2020, 11, 6395.
2) A. Yanagita, et al., J. Jpn. Petrol. Inst.,2024,67(4), 136 .
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AR E RO T,
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72o [Al CJUEHH AR C DMR S, RWGS Kt, SMR
FOSRIRFIZHEST L7256 O &R TD CHsy CO,
CO,. H, DGR MR (AR, R TRk % Fig. 1
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HEAES, il Tl 2 > TV A RUSIE. DMR,
RWGS. SMR SIS Z > TV D Z & Z R
L7-, BOGIREE 800 CT 12 h kiR 21T - 7%
DOFfED TG-DTA 43 HT Dk 5. Ni DOER{LIC K 5 FE
73RN 00, FrfiiREOBREE L Bbn
LR — 7 LEERADIIRD b, REIIH
L TR U &I L7,
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Fig. 1 Comparation of experimental results (plots) and
calculation results (lines) for reforming reaction of the
simulated FT synthesis tail gas.

#

AWFFEIE, ESIAFZERATEEN L — - B
IR G BB (NEDO) OZREF¥EL LTTT
STEMFERRRTH D, ZZICHEEZET D,

1)L, Foopa. et al., J. Am. Chem. Soc. 2017, 139, 17128-
17139.
2) J, Rogers. et al., ACS Catal., 2016, 6, 5873-5886.
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Fig. 2 Product Yields of A-site substituted perovskite

1) T.Riedel, M. Claeys, H. Schulz. App. Catal. : Gen.
186 (1999)201-213.
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1)NEDO CO; 7> b DRGSRt —HRE T v+
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https://www. nedo. go. jp/news/press/AA5_101410. html

A B, 5 54 FAM - AL S,
1G02(2024)

3) Jens Weitkamp, ChemCatChem, 4(3), 292-306
(2012)
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I —R Y =a— b T VREHE TR v 2% —(PEC)
Tl ENAFIERRSEIE N PEZEHITR G FE T & i
L. IREZR T APEHEIZ BAY & L2, CO2 225
WEME FT (74 vvvy— - barva) %
S DR TR ERBRE —BiE 2B X
ORI A BCREL ORI A HEAF I B 2 8 78R % V %
2020 FEE L VBAMA LTz, AR CrImERNS <X
HIEFTNICRE L2 10kW & FT N0 FAEEOR
FHicde b, JPEC @ 2kW #k FT X F4EE TH
WULI=Ar—nNT v 7HT—2IZB LT, FAjiH
OPSES % EH LT=6 O FT SOSPE~D R EC
SOWTHE LR R 2 WmiE+ 5,

2. EBr

AWFZECrIfiE £ 1300mm, NEE 28mm DX
B Co fille & —SehReEfti 3 ) — I RIS LD
X OWHEIRA 21T\ FT G EBRE{T -7, FT fil
BTSSRI 0.5 KT 0.8mm DR U HHHIKIC
FrE®ED Co ZfFF L TR L7z, FT ASEIIS
FERIZHENL D AKFELWE T, 335 CITTHY 6 FFfiliE
JCALVER % i L 7=, BSOS IEES 0.65~0.85MPa, ik
FE 220~240°C . H2/CO=2 D J5UE} 77 A Z GHSV1100
~3300(1/MIZ THER L TITo 72, AR A1E TCD
BmHERE R WA T A2 GC I TH&1T> 7=,
A RS R iR S OMECTR 43 BERS 2 0 BRI L A5 A o0 7
AT o1,

3. FER L ER

Table 1 ~ GHSV #ZA®¥ L7=LE 1280 5 &
~OEBEREZ R L, W UKGES « RET
GHSV #{&< 45 &, & CO #xfb=:) oKk CH4 £
ik & 720 SR ORIEN RN B L R HEATH -
7o BUGERNA~OMFRERFH AR D 2 &I2k» T
IREENMEES LTS EEXZOBND, L LK
BHItFE B D 70 < 72 B 2y AERGHIIBIEII R & <A
fEL7edoTz, Lo THRRIGCO ZY A 7L
WD LSRR T VL, ARG RS 2RO B UMK
GHSV JEEIZBEH Y VA 7 LT D7 ek R
ThHIUE, FISBOILED B < IBEHIEHNE S 7o
R CO BEDZ\ N iE GHSV IEHRIZENIEN B D
LEZLND,
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Table 1 GHSV1100~3300 (2351} %
PERRELAR & AR BRI~ D B A

LS 15%Co+USY(0.8mm)
GHSV(1/h) 3300 1650 1100
EA(MPa) 0.85 0.85 0.85
RIGET mE(CC) 240 241 241
CO#&1LE(%) 27.4 529 70.2
[FRICOZ(C-mol/h) 6.71 337 2.25
COGRRIE) 487 159 0.67
CH4 042 037 035
C2-4 0.37 031 0.25
£k C5-9 032 0.36 0.33
H R+l C10-19 0.43 0.47 0.44
(C-mol/h) C20+ 0.19 0.13 0.13
CO2 0.02 0.04 0.06
ALC 0.03 0.00 0.01
&5t 6.66 3.27 2.25
C-Balance(%) 97.3 943 99.9
4 BEEIE (C-mol/h) 0.79 0.83 0.381
A RRRINER (%) 11.8 24.7 35.8

F2BUSET) 0.65~0.85MPa D#iH TAEH L7z
i RBWTIIRISIC R E R BIT A SN o T,

AT e RE AR 2 M 2 B o T A TR O
FRAE® K ORI CO DY YA 7 V70 ARG AL
B ORI A PEZ B s L7t 2 LT <,

4. HfEr

AL, ENCAFFERRIIE AT = R L X — - FEE
Hitia O BRI (NEDO) OZEFEHEL L THT-
=, ZZICHEERT D,
L)NEDO CO, 7> b ORIEA Bkt — B g 7 v &
A AT OWFFEBTE & TF (2021/2)
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2) A. Jess, C. Kern.,
Chem. Eng. Technol. 2012, 35, No. 2, 369-378



https://www.nedo.go.jp/news/press/AA5_101410.html

AHES BLUARS (B550AH - AHEEFRE

FT U FRGEIC X DRSS EHGE RS 5 3
SERE A O VERERE A

(Or =R = b5 MBI > 4 DOME  IE
el (A - N
: Eé?f{ %L?‘ - & % .k

1. &5

—R o =a— ks ZREHE I > % — (JPEC)
T, ESCAFFERR S 15 PE S HAT R A B FERT & i L,
IEBNFEAT APHEE B L Lz, CO2 bt
BB FT (74 vy — - bunrva) AEM
HEDETREE R —BRE A B IO
TAARA BREE ORI BAR I B4~ 2 AFZEB % V& 2020
ERE X BHSE LT,

A TIE 2024 4FFE (ZEERRAE S < XV FHEEFTICRY
& L7- 10kW #% FT <o FEE#E 2T CO2 76 Dk
IRE RRE— Bl 4 EIE4 5729 Co & FT il
& Pt HHEFER AR 2 — A b U 72 T3 — R Rl ikt
OEFTRHIAE R 2 WM ET 5, FHMEICEE LTI Fig.l
1ok L7- 2kW #% FT R F3EE 2 FH -,

Fig. 1

2kW itk FT ~ 2 FHEE OS]

2. £

ARFZE Tl Fig.1 127% L= i@ 1300mm. AN
22 28mm DORSE W T FT )G FEREIT-o 7=,
FT SO 5B T Co & FT filfit, Pt/USY B L UOHR
MOURREEE 1:2:3) 29ERA L7=% (EXP1) &
Co % FT filfi:, Pt/USY B8 L UOVA v & — (IEFEH
1:1:1) ITCT—I&fb L7 TR — IR it 5
WizF% (EXP2) %3 L7, FT fliti i sz
i h . KFEK T, 335°CICTH 6 i oL
%l U7, SO EE 77 0.85MPa. iLE 210~240°C.,
JFUEFAT A 13 H2=150NL/H, CO=75NL/H (H2/CO=2)
R L TITo 70, AR A 1% TCD #Higs 2 v
T-A v F4 2 GCIZTHON&EITo =, ZERMIEEIR
F OMEIR 0 BEAS 1 0 BRE LA FHT 21T 72,

SBH T roh LBD IR, /:

B HoE 7o kiR AT
TP Hy BB DX B

K

>
[

*
&

B
jafil

3. MEFREEBE
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AR IR A SRR HTICHE L7z, % 212 CO (bR 40%
ZH 1T D A RHRL AR WS R 2 R LTz,

1 AR TR R (@CO Hia{b3® 40%)

a C1 C5-C9 |C10-C19| C20+ NP P 0

mol%  mol% mol% mol% | mol% | mol% | mol%

EXP1 0.85 11.2 16.7 53.6 29.6 78.5 9.4 12.1
EXP2 0.89 9.2 6.4 48.3 443 77.1 4.2 17.8

CO #xfbR%E 40% & LT-Ha . il g EisiE

(WABT) % EXP1 T 223°C., EXP2 T 210CTh
572, EXP2 1% 1 12%F LT FT fifif o Fe k8 B &5
25 L 225 THEY FT KGERE W T2 Ol b & i
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IZBWT WABT % 216°CE T RIF7-& 25 C20+
BRIT3TA%E CUE L T=DNRGED AT A EH- L,
ZhUE WABT % EHESEAZ L1 TE ot

TEER— R D FT SHEEEm TR 1200
IEEk F20E U7 A F ORI HIMIC BV CEE F
HABIORMAEESILITBI S N hoTmZ b
L0 TEHBCOFEHANARETHD Z ENmho
7o — 5. REETOFTIEERET L0, 4
R 7Y FHEE AT RE 22 WABT £ TOREN N #E T
bolz, 5%, M ELZHNCTFTIEHDO 7 1L —
T4 7, b LLIE Co HEFRAR AT L FT
TEMED B 70 2 — (R ARl 2 fL A A o E D & D ifi
RIZED SO HEZIT > TS BERH D B
DEEbND 2,

4. HfEE

AFEFIT, ESIHFTEBRRIE AR = R VX — «
HEHRA B (NEDO) OZFEFEHFEL L TiT-
. ZZICHEERT D,

L)NEDO CO, 2> & DIRIRA RO —EH g 7 vt
AF AT OMFEFRZE A T (2021/2)
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®1 AOFEHEER (RIEURREERYRER)
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1) RIKE B (e—Fuel) D BBIEAMRBADFIAIZRA
[F1=HRY #B##(2024)
https://oilgas—infojogmec.go.jp/ _res/projects/default_pr
oject/_page_/001/010/084/202403_1a.pdf

2)EHL, FE54ERM-AiMEFERSE, 1G05 (2024).
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