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Quantitative Structural Analysis for Disordered Structure of
Ziegler-Natta Catalyst Supports by X-ray Total Scattering
(JAIST” - DPI™) OToru Wada™"™, Gentoku Takasao", Patchanee Chammingkwan™™,

Activated MgCl; is an indispensable support material of
heterogeneous  Ziegler-Natta catalysts. The structure
determination for the activated MgCl, has solely relied on
the analysis of broad powder X-ray diffraction (PXRD)
patterns originated from its disordered structure, which has
prohibited to establish an exclusive hypothesis on the
structure of the MgCl., support. It has also been challenging
to compare the catalysts with different performances in terms
of the structure. By combining the synchrotron X-ray total
scattering and simulation with MgCl, nanoparticle models,
we successfully realized the quantitative structure
determination of the activated MgCl, [1,2]. In this poster
presentation, it is demonstrated that the structural difference
among the catalysts with various donor compounds and
prepared by different protocols.

Ashutosh Thakur®, Minoru Terano™™, Toshiaki Taniike™™

Intensity [a.u.]

s 30 3 4
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Figure 1. Graphical scheme of structural determination.
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Effect of chain length of reactant n-alkanes on the production of propylene
and ethylene by catalytic cracking using phosphorus-modified ZSM-5

(AIST *, Chulalongkorn University **) OPanya Wattanapaphawong®,**,

Light olefins such as ethylene and propylene
are widely used to produce plastics in many
manufacturing industries, and the demand for
them is increasing. A technique for the
conversion of heavy naphtha to light olefins
will be needed; thus, the different length of n-
alkane hydrocarbon (C5-C8) to light olefins
was investigated by using phosphorus-modified
ZSM-5. The results revealed that the difference
of carbon chains length had the effect on the

Prasert Reubroycharoen**, Mimura Naoki*,

Osamu Sato*, Aritomo Yamaguchi*

yield of ethylene and propylene. We found that
yields of propylene and ethylene increased
with increasing carbon number of the reactant
hydrocarbon, and that the total yield of
ethylene and propylene from n-octane cracking
using P-ZSM-5 at 923 K reached 64.5 C%. The
conversion of n-octane remained more than

90% even after 30 h reaction at 923 K.
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Table 1 il IV V- & & ORSHERGER USRS

BDMA  EIGE (%)
i b ~va o VIR
(%) v ez
HCang3O IO'CgTMA 97 9 6 3.4
HCang3O IO'CgCgDMA 97 91 8.5

SURTVEER Y ATt (BDMA) : K
fili: =1 mmol : 1 mmol : 1 mmol : 2 mL: 30 mg, 343 K, 3 h.

VT ) WEERTFV - TER=N
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KiGEHS S VERMET DAR-BEHNA Ty FEBKRS Y 7—+
BREEBRIEA

(AEuR*, PERBIF) OXRHE: Alfc 7, BA &%, RNE B
NI N P N 0

Kb A F /LI % F7-O methyltrimethoxysilane % 47

AFJE L, BB VERBEOTFIEIC LV R IEE

KW'E KCS-11 A L7 (Fig.1(a)). ZOWE% )

AT 24 W, T ) — LT LT b D5, = after treatment at . for 24 1
S (d) |rJLwaterAA A

ElFE—27 OEAEM~O 7 FRRBHR =
c (c) in n-hexane

(Fig.1(b)), =& / —/)L5F D@ ~DE AN /R ] e N
[=

SNtz —J, KRRORALKFZHR TRE L7551 - (b) in ethanol |

13— 7 AL ORI R 6 7 o 72 (Fig1(©), JL (a) as-made. n

(d)). Z D53 FIEIRAY 72 8 S A ZE 81X KCS-11 J& 5 - 20

M ORMEFFEICERT 5 L Bbns. 20/°

1) K. Yamamoto et al., RSC Adv. 9 (2019) 2641. Fig. 1 IRPEALEERTH4 O KCS-11 O XRD /84 — .
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EREREZHEOAR-EHMNAT)y MEEYDORSE

(FEILR*, PERRME*) OF it Z84%, [T Zhak*, 1A FEwE*
A LR LA e

PERGATRESL 2 FF > 7 o bis(triethoxysilyl)-
benzene (BTEB)%Z 77 1 HFIZH, BA T A MK -
fhaatE =R E R S 5 2 & 2l AT, (d)
Tetramethyl ammonium % % SDA & L C KCS-7 ‘:"; A 1

(Fig. 1(2) Z#sffbCE B LadTicdmEL T 2| (€
W78 D, BAHATHE SDA b5 T EHUE A KB EF e
ORI HAES A - LIk, FUBTEB 75 || (b) il
B D fEeA (B 20X, Fig.1 (b)~(d) »EFoid |
ZEEWLMTLE. (a)
Zlggiﬁggfbﬁgithd‘l\lE%?%?ﬁi@%‘é%@%ﬁi 5 10 15 20 2529/%0 35 40 45 50
1) RS JPUS HA KX —+ v+ 2 2 P16 (2017). Fig. 1 BTEB 7> 5% b 7= £ XRD /84—
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IRy RUTIRRADBRENICEZ D
RRERUVFREYOREDZE

U Z Ry RUT 7 5% F T A
WA — 2N TS & LTIThiu b 23, EES
DIEEN O — TR WA RN H 5, AHF
ZETITH — AL, RE—IRNDEES & 72 D 544
ZRODZEITEY | EBRER T —)L TOfE
PN IE L AT R D EREMFOREEE 2 5 2
LT EEHMET D,

BB & LT, RIEIR A & RGPS 3 2
T EEERIE LT, £ LT, AW E
1TV 3 DOPEHTE DY & W E 2R ET 5 2
& T, RURIEEDNRZETR Y 7 7 2 OMERE~5-
R DB OWNTRRE LT,

(FKBE « TYOMEE « KEPSER - 11 5L

FEEMIT 5om D H T A ¥ — R & VT EER %
{Tol-b A, &2 L/min, J AP 2.5
L/min L FOEEICRB VLTI, IIARY —12Fiin
Too Flo, FEBREATH TR DO
ZR L 3 DO DI, T AR I
BIMEZ R E 2o T2, W& 3.5 L/min, A
£5.0 L/min OFRFICBWTHIRIIAE —I2iR
ize Ll WRHIROWEH, AW &I
FBMEZ R U, BEER ORI O H A I &
INEL D E WS M E ST, T, FEY
FCHARLEEBEIRDERNTHD EEZ LN
Do
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TiOg2-FeOx i = F L /=

AL oM T T/ —I)LEEEILE FDfh

B I AR AT
(AbHEiE R*, HORBEES*, PERRF**, BN TRERGR ) O AL,
FAMEY, HNEEM*, PIAERE, NN, % R, (S de,
ZUERBL R I*

FeOx(Z TiO AT 5 Z & TRELY 7 =2
D7 = ) —/VENERN ET 5. ZOERETL

PICT D7, LD FEEMEHT I L O Guaiacol (7
= /) = VHEDET NVIE) O fREE 2B L.
He'TPR (26T TiO2 BE DA IR 5 ISR
BEEIIENL Lo 2 D, BT RBICL DR
b fRREILIRSE & B2 D, —J7, BT
(Mulliken %) & ¥ TiO2-FeOx % FeOx (2~ Fe-O
B OERFEIEZEDK 12 %I 5 Z & 55 TiO2 D
BWEIC K Dl - WEEREOM EREZ HND.

Guaiacol O# ARG TIE, TiO2-FeOx IE FeOx
AR 6 (D7 = —VINEER LT, Thi
Guaiacol 726 D A~ ¥ IO FEEIMEME S 7= 7o
HThD. FeOx I TiO: #EHASED Z LITLD,
B2« MEAELRRE S B L, Ak 7 = o bR
THEM LT = 7 —=VENGD A ¥ v O RHE
RSN D Z & T FeOx (TR T = 7 — /LR
kLzEEZONS.

[ &) A 7212 JST @ ALCA (Grant Number
JPMJAL1206) OBhEkIZ L V{7,

Copyright(C) The Japan Petroleum Institute 2020 All rights reserved- P13 -



The Japan Petroleum Institute Kumamoto Conv. of JPI (50th Petroleum-Petrochemical Symposium of JPI)

Poster session

[P14-26] Poster sess. 2
Fri. Nov 13, 2020 1:30 PM - 3:00 PM Poster exhibition Room (3F/Conf. Room H1-2)

[P14] Exploration of low temperature active catalysts for oxidative coupling of
methane using itemset mining
OTakaaki Kinoshita1, Junya Ohyamaz, Hiroshi Yoshidaz, Jun Fujimag, Itsuki Miyazato3, Lauren
Takahashi®, Keisuke Takahashi®, Takeaki Uno®, Shun Nishimura®, Masato Machida® (1. Graduate
School of Science and Technology Kumamoto University, 2. Faculty of Advanced Science and
Technology Kumamoto University, 3. Hokkaido University, 4. National Institute of Informatics, 5.
Japan Advanced Institute of Science and Technology)

1:30 PM - 3:00 PM

[P15] Methane oxidation by metal cation exchanged montmorillonite
OXUETING CHU1, Son Dinh Le1, Shun Nishimura' (1. apan Advanced Institute of Science and
Technology)

[P16] In Situ XAFS-DRIFT Analysis of Copper Mordenite during Partial Oxidation of
Methane Using Molecular Oxygen
OAiri Hirayama', Junya Ohyama?®, Hiroshi Yoshida® Masato Machida® (1. Graduate School of
Science and Technology Kumamoto University, 2. Faculty of Advanced Science and Technology
Kumamoto University)

[P17] Exploration of Active Structure of Fe Zeolite Partial Oxidation of Methane
OKazuki Sakamoto', Junya Ohyama?, Hiroshi Yoshida®, Masato Machida® (1. Graduate School of
Science and Technology Kumamoto University, 2. Faculty of Advanced Science and Technology
Kumamoto University)

[P18] Structure and catalytic activity of Pt nano film for C;H, oxidation
ORyo Shiomori', Hiroshi Yoshida®?, Junya Ohyama2'3, Masato Machida®® (1. Graduate School of
Scince and Technology, Kumamoto University, 2. Faculty of Advanced Science and Technology,
Kumamoto University, 3. Unit of Elements Stategy Initiative for Catalysts &Batteries, Kyoto
University)

[P19] Development of luminescent Eu®" doped C,N, nanosheet and application for
selective VOC sensing
OTakaaki I\/Iurakami1, Kohsuke Mori1'2, Catherine Louis3, Hiromi Yamashita'? (1. Division of
Materials and Manufacturing Science, Graduate School of Engineering, Osaka University, 2. ESICB
Kyoto Univ., 3. UPMC Univ.)

[P20] NOx adsorption/desorption property of Pd catalysts supported on ZrO,-based
composite oxide
ODaiki Mochizuki', Masaaki Haneda' (1. Nagoya Institute of Technology)

[P21] Hydroxymethylation of furoic acid by solid scid catalyst
OSho Inuduka', Le Dinh Son’', Shun Nishimura' (1. JAPAN ADVANCED INSTITUTE OF SCIENCE AND
TECNOLOGY 1990)

[P22] Effect of calcination temperature on Boehmite for cyclization of 2,5-
hexanedione
OShun Nishimura', Yusaku Asai', Natsuki Takahashi?, Son Dinh Le', Shintaro Ohmatsu' (1. Japan
Advanced Institute of Science and Technology, 2. Kanazawa University)
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The Japan Petroleum Institute Kumamoto Conv. of JPI (50th Petroleum-Petrochemical Symposium of JPI)

[P23] Deoxydehydration of erythritol to butadiene over ceria supported ReO -Ag
catalyst
OKosuke Yamaguchi1, Yoshinao Nakagawa1, Masazumi Tamura?, Keiichi Tomishige1 (1. Tohoku
University, 2. Osaka City University)

[P24] Deoxygenation reaction of bio-oil model compounds in catalytic cracking
OTakumi Onuma’, lori Shimada' (1. Shinshu University)

[P25] Efficient cultivation method for seaweed with possiblity to yield high density
glucose
OMasaru Okamoto' (1. Algae Culture Tec Inc.)

[P26] Supercritical carbon dioxide extraction of biomass fat-soluble components
OOsamu Sato', Masahide Sato', Mikihide Demura?, Aritomo Yamaguchi1 (1. Research Institute for
Chemical Process Technology, National Institute of Advanced Industrial Science and Technology, 2.
Faculty of Agriculture, Saga University)
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TATLEINRAZU T ERWAZUEIE YT T RIGIZE TS
KREEZ R AR R DER R

(REAK*, LB, [EINLIE AT, JERRSEm A %)
OARTF 5B, Rl NEE*, J7H FEa*, PR jE*, HH g,
EAE m— LR AR R, TR R e, POAT R BT IR

fix OB BBALYEHNTA X Bk v~
U > TROGZEAT, OGS ORIRALIZ A 2 70 il iEHH
RARE LIz, H—a Bt Tk z17 5 LA
THOTER & E RS 500 C M HiEMEL
~L, OCM OAKRALIZ A AL N EZ CTh
D Z oo Tc. SRR D Mn-NazWO04/Si0z
IRIRTEMEZ RS 2o Tc. S BIZ, A HER(b
WMTHHIBILT % N2 Zn, Ag, In ZEfGT 5
ERINRENMET L, 2o Co(bEWDILEN
ATH6Z xR L. o EMECHIEEZ AT

L2 0FERbITo 7. Sz IsT 5 Ce N
o B T OIS EEE) THAN L LT E
KoTrA—7fb LT, (RIRIEMEZ R L7 il 7
N—TOILFICHLBOWNEEZMMT A 7T Ly
A= TR THT 22 LT, Hriz/afih
BEAARC R ST IRE S ot & LT AL &
721% Ag ZAERGT L7t A v b U w7 Al A
L, 7EMERBR L7 & 2 ARIERE 2R L.
AHFZEIE JST, CREST, JPMJCR17P2 O %1%
BT DThD.
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ERNWFAURBELE)OFA FMIKDAZ UEIE

(JeBEdeim kb)) OCHU  Xueting, LE Dinh Son, P} £

KR AFEE R XNV X =GR TH Y, TR
FDAL N OAFERE O RS U TH R A
B )= )VEBEHEAERT D FENER ST ..
INETIL, FeRCu AL EFTA
FNeEEBRAEET WA ) — VOBEBESGK
DEFENTWNWADED Z 2T, xR &@hF
F BN A T T D 2 LT, SRR
BB LR ORNAEE DN TR T
UnaF A bOFRIZHEHR LY wmigbksE % gt
FE LI AZ UBBILIC L DAY ) — VAR ER
L7

Na e €Y B A kb (Z/ =E7T-F) ZAikk
REL, BXZ 30 MEHOERE 1T A4

LZETEBEAE TV RS A MERRLE
(H*, Li*, K*, Mg2+, Mn”, Fez+’ Cu2+, an*, Ni2+, Pb2+,
C02+’ Pd2+, Al3+, La3+, Ga”, Cr3+, Au3+, In3+, Eu3*, Yb3*,
Dy3+, Zr‘”, Pt‘”, Nd3+, Y3+, Ti‘”, Ca2+, W6+’ Gd3+, I 73
E). A X Ui, PTFE WiEi4A— 7 L—7'th
(2, filt 50 mg, &@RIK 8 ml, EEE(LAKTE 517 pl,
A % > 3MPa Z 8P L, 60°C T 90 47 it &1
5 Z LI KV RGE LT, BUGHEHK Z "H-NMR 4347
T5HZET, EFMOER - EMEEIToT-.
BRIEDORER T, $kA At v A
MM, A X ) =L DA R TE T,

1) K. T. Dinh et al., ACS Catal. 2018, 8, 8306.

2) D. K. Dutta et al., Catal. Rev. 2015, 57 257.
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DFRERZAV A2 VBSBIEREHD
SEILTFA MMRE®D In Situ XAFS-DRIFT fi##7

AR )= LR OFERE LTHEATH
4. BATOT¥E 7 nv A TIL, KRKRWEE &L
TEERUSICE D A Z U S BRI A X ) —
IVINERREN D, ZHUCIEERSESRG N HET
HY, TRVLF—BLOa R MO =D EHEA
PRI RD HIL TS, B4 T A MIAZ
DAL ) =N ~ORRBILIZAETH DL Z &N
HONTWD, R TITHEAS 7 A4 M & HWT
D IREER Z LA & L@ R D A X v
DAL ) —)VEHAESRZITV, S EZ R L7
LA T A MZOWTRIG FTOHOELZ In

(REAK®)
O lzAL, KRilEd*, JFHZESE*, BTHIEAS
Situ XAFS-DRIFT f#HTIZ & - TH~T-.

B ASUSRER T CHe-0-H0 & A L7255,
EEMELTAR ) — )L ERILVLATILT E KR
M Sz, ARENbEH Lz 25 Rl To X
— == F R = [T b EmWAMEET 16 &7
ST AEHEICEN RGN T TENEIL In
Situ XAFS-DRIFT fi#tfr 217 o 7ok 2R, ARIGNIZH
T DR A 7 LV OBITE AT A RO 1A
DD 2 Mi~DERETH D Z &Ny hoiz.

AWFFEIL JIST, CREST, JPMICR17P2 O3 4i%
ZTTEbLDOTHD.
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AR UDEABEILITERERIBERELS A FORR

(REAR) O¥A Fufd, Kl NEH, FH 38,

RIKTAD TR T D EFIFET HAH
Y, ALFFEEITH D A K ) — VT EHT D AT
PDIEREZEDTWD. AUFETIE, SRR L7Z8E
T T4 ATk E 2B & Lz A
2D bE T T, BigiEE, SO A EB X
YU ATV T, #F D0 O fRahEdE ) il
TEMEIC G 2 DB ER S, A X v OWMABRALE
ICEN2BREGEA T A FOEERR L.

Fix DYAT A bEHWTA A S HaE T
BATA MM L7, SNy FRSEE
TITV, BRLAl L U CGRER b AKRFEZ AWz, KIS
% O % "TH-NMR Cofr L7 R, B e L
TAH ) —)b, XX ORI, SBmAKRES

BT IEA

Nz, AH =), AR ORI OAFEIX
MOR BB AT A b D3Z DM OB HAEE I~
TREWVEHMAIZH > 72. MORBE AT A Tl

PEHEMEL e B ICON AR ER ELT-.
AL ) =)V, AL DY), X5 HOR
&)=Ll AL OB DFEIRF|ZHONT
b, DIV EkE R EO MOR RIS EMEE R LT,
MORBUZIW T, kG A EOHA ITF LM A,

AH ) =B LA X OB D R
NS TR EHTS.

AHF5EIE IST-CREST, JPMICR17P2 DX %% %
F=bDTHD.
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Pt 7/ BIRD#EE & CH BR1EE

OHgi

CiHs Z 1R & 92 IRALAKFE 1T B & L TIA < F
MAEhs—0iT, LERBICE L TRBRILKSED
PEHDSFRE T H 5. AL TlE CHs Ot RBE I A
Wi BRI OB A2 B L LT,

T =7 7T A< (AP)EE VT, AT v L A(SUS)
BRIk 72488 M % BB L7=M/SUS). 7=
Zr & M ZZRIBE U C Zr RIS A2 A9 5 4
(M/Zr/SUS) Z fHL U7=. 3x30 mm? D% fiIRFE 2
VN, T AR 100 mL min', 7 A FH AL 400 ppm CsHs,
2000 ppm O», He balance DRI A = 1 DA
THIRE(0 °C min )T X 5 filiEMEREREAR 217 - 7.
¥y I/ 4 VP — 3 TIEXRD & XPS & V-,

Copyright(C) The Japan Petroleum Institute 2020 All rights reserved-
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(REACK*,  HURMRAL A AL **)
R ME***, BT IE***

= -
=N

***
HEILS

* JH
SUS Eiz#rit L7= Pt Jg OJF X 3% nm T, Zr HfH]
JEDIE X3 250 nm T o7, F7z, Pt EITTRN
(MBI M Z R L. CHs-0r BOUGTEMEIZ BT
Pt/SUS 1% 200 °C {13756 SO A BiAG L7223, #9320
ICBWTRIERA DN, ZHITBATIC L D #
Pt OEENFRKRTH DL EE X B, Zr HEED
BANZL>THHITEDZ ENGhrolz. TDREE,
380 °C IZ81F % CsHs #ALRIT 96% I ZEE L=, &
fil i > TOF 138y R AREE(PYALOS) & Ll LTI 70 3%
m <, PtOWEEE ) R G HERICT 5 2 & TH
ML RERE D7 O OfEVERE SRR BT 25 2 &
NG T=.
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EHAMERF—T CGNs T/ o— FDEIRLE
BIRMIVOC UL VI ADIGHA

(PRARBET*, HK ESICB**,
OFF | &>, # Jhseers,

i AR EuSEIRIL VOC 2418 &9 D ffix
D=L LTUSH SN TWD 2, AHEEUNLT
DEfiTHY , FZDOLEMHITHREN KD, K
WFFE TIE, B L 72 g-C3sNa (nanoC3N4) @ heptazine
2=y NRIZV U INT R ADOF AR ER A
R —=7"L 7= Eu/nanoC3Ns % 5L L 7=,

HADF-STEM, Eu L'"'-edge XAFS, 5 JX Y XPS 43
Pt R B CaNg DRIt A Mz 7 %A k
D EUH R—7"Z3, ZDJE D2 CNg B# D 6
DEENFELTWND I ERN ot Fiz,
Eu/nanoCsN4 1L & 350nm, =IRICIBW\ T,

Y ILIR VR RRR*)
JoA A Fep A ) Lok (LT 3L Ere

Eu 85K R °Do — "R (= 0-4)Hk DIt A
ZGRCAN

VOC O—-D2>Thdbv7u~Fhor kv
TR A S &, BB ORIE & LB
EutHDR OIS S iz, FERIZ T2 T
HIEI LBV o TR R LT2S, ARV LT L
Feb RerzaakiLh, Uy, RUBUET
ISHER CE o T, ZOREPMEDFITIE, Eu
H A h~D VOC OWFENERE 7 7 7 X —Th
%2 L& DFTRIHRE L VBB MNT LT,
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BRAE IO =) LRESBRIEMICEREE L/XS O LMK DO NOx Rl H %

T4 —BNHEOHEH A AL, HERIERRAL-CE
MEW-STeREMELGIEEZTRERD—D &
L TR SN TV D, PR T A DB I Il
DHAWLRTEY, T4 —ErdENLHEHEND
NOx (FJRF SCR IT X Vbbb, LaL, IR
F SCR D¥#HALMEREIT 200°CLL T TRV 72, K
i NOx # W7 S, JR3FE SCR MMEE) T 5 iR Ik
T NOx % [iiBfi9~ 2 NOx W B OAFIEA D 51
TW5, KR TI, by v a=7 ATHEx 72
5§52 oy AN LT EA B T YU L EHE
B U7l 2 3R E U, NOx W Hc AR (63 2 [
(RERYE DR 2 IRt LT,

TR ZrOx \ZERIEIC X 0 5% %y (W, Ta, Nb,

GEEBTR) O K, P B

Mo, Al, Fe) Z#RMML7=& 2 A, XRD JHIE X 0§
S B A B2 N2 b -7 T B
J&E LD Ta, Al, Fe ZiRMNT 5 2 & TEARHENME T
T 52 bnol, WA CORED IR MIED BT
RT VT AORMIREIZER R & O BIE T 5,
b7z o7z, 50°C T NOx WAEEZJIEL, Hil
TOFRIBRC &0 I EEzeE) 2 504 L 725 . Fe
IR 5 Z & T NOx a5 EmO K & BiBfER B
DIREAE D S 72, Al IINIE Fe BNfRgt & %8
Lo 23 /B o705, £ OO sy DA
(ZX D NOx WaE&EIXD Uiz, HIRDOmRE L
NOx W5 & (A E) (A LB O FEBIPE S AL B 4,
TR OB REE i O B EME AN RIE STz,
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EAREMEICKZS70BOE FOX S AF)LE

(JePEseimARs:) OXRIFK |IE « LE Dinh Son « PEKf £

7uafg 2-7 7 VALK VEE) 13, N4 A=
HRLEYTH 2 77 5 — VDL ERYIT
HY, erFueFoxFafLdsztickVfGon
%5 HMFCA (5-e KR F I XFN-2-7 5V AL
RUYEE) X, RV AT ALEOREE LTHYE
TH5. 4+ v RKEEEE X e+ 74 P EHG
ﬁ7?7mé%®EFD#VX?wmﬁﬁig
NTWBE B, FINESEORELRH L.
:@ﬁ,éi?i&ﬁ%%%ﬁ%mmk7uﬁ®
b Fe® o A Fb e mEL 7.

o O HO o}
acid (o)
MOH * T \ ] on

froic acid formaldehyde HMFCA

2 DA F VAR L OEA T4 b2 g
FRET L 72455, Amberlyst-15 filtdi ¢ i R UK
N%%HR2 B TE. €474 bobTidp
RU(Si/2A1 = 104) flt 23 K 23% & P g
HaRL,Y B CHA #l7s E 3G MK 20 o 72
¥/, €A T A4 G RICERICEWE B 2R
O b iiz. BE, €4 7 4 Milto B o i
SR B B, K& X 2 il o
WEEZBE LT3

1)S. Nishimura, A. Shibata, K. Ebitani, ACS
Omega 3 (2018) 5988.

2) S. Nishimura, A. Shibata, Catalysts 9
(2019) 314.
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R—T4 FEAVE 25 A5G SF U OBIEREICE 2 EREE

22 %88
5!?%

(defEseum R 1%,

[ AR 2 N S A~ AR PROL D - B
ﬂm@?yffv—?4y7@,%ﬁﬂ%&§ﬁ

RS DO FEBICE T 5N TH 5. T,
&ﬁ@ﬁnﬁfi~&~v4%(mmm)%@m
TN =75 (ALOs) M3,2,5-~FH L A Doy
FHNT N R—=MZED 3-ATF 227 a7
/v (MCP) & B B AL 72 il B A FE B3
LI EEHELED LML, SHkm{bT L3
= U LERALE W OREIERFVE & AT RE 00 B 1
&N E o TR, RIERTIE, BRDHIRE
Z W TRERR L7= AIOOH DOfiEZAL & & D fili
SEBORFEIZ OV TR LT,

ARK 2%%) OVERHE 1%, ERIEIE 1%
EEER 2%*% LE Dinh Sonl*, KRAAFTAKES 1*

AIOOH @ TG-DTA HIE DFE R 6, 200°CHHT £
TOWEZ A O B E &R, 500°CHHT o
7R BD ISR HALTZ. XRD 2> B BERIRE O
WZ KD AIOOH, y-AlLOs, 0-ALO; [ZH2R3 5 [F
PRE—U BB 5 2 ERNyno o Ny e
1% 600°CLL DAl L, B (NH; 2~v
) LBERIREE OB LW L=, [\
& W7 MCP A& MEIT AIOOH £V % ALO;
NEVMEAZ 7 L, 7 e —R s T BiEME
OB 51X, Al ORG-S FE ML RS
THAHI ENnoiz.
1) Fuel Proc. Technol., 196, 106185 (2019).
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t U 7 HEF ReOx-Ag fIEEIC LD U 2 Y h— DT X P ~DRifR

F Wi /K(DODH) L s

RAERBET*, KRBRATRATOEERE**) Ol nDhth*, )l E*

AR LDFEEE LTHORTWAS T X V™
Y, BUIEAHN DA I TWDHD, Kigo
WRENH DT ONA A~ ZEPR D DERKDK
HDHNTNWD, =Y AU M—/WIFHREIZ LG
HID C4 DFET L a—L T, T BREHER K
(DODH)JEE® 5 Z & TTH P U NIEHRT D
ZEBMFESNTVD, HAFZEE LD ReOx-
Au/CeO LT X 2 UG S 4TV 2 A3
81 %) DUSHE, fifi= X k| AR D =
Y hue—)VICRER® D, &2 TRIZETIL,
ReOx-Au/CeO; it O FIE S i+ 5728, Au
DS D& R Z IR L Cliat a1 T o7, @AY

A IERL**, & —*

==V T OFERNG . Ag #RINT 5 LR bIE
PEDIE Do 72, ReOx-Ag/CeOn filli 2 F\ N 72 5 i
ORI~ L 20 R TT 4 Y
DRI HR L 720 (IR 86 %), = DRI
ReOx-Au/CeOs & V- SCRME L W B b DO TH
272, ReOx-Au/Ce0; & F 7o 5 A 1T 1T SIS REH]
24 FFE T HALIZULE % . ReOx-Ag/CeOs filt il ¢
TIPSR 4 B CIRITEB TE R L W IO FER
B, 6 EREMGHHE S HIT LI EB 2 b
bo MRBECRIGEAT > oA, HI O RSH
Ei13E 500 1,4-U4F Y VR E V5 E
EREET # v NEETHE L,
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NAFFAIVETIVYEDEMSEIZ K HBREERRIE

RENA T A% L TRDILD S A A
/f/b'iia@xmaggﬁ>éé< - AR L LTI
ZIIMEBEDBLETH D, M T A A VDR
mﬁj?ﬁEGD D& U THEEME ORA AR i)
HIFOND, A A A TSRS
£ o ThR & Il ooy B A FFos, Gk
LG D53 FHEER Sy 1 B i M R E T
T G TIEZRY, AR T, fRx 3o
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