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g 1 iz g 197,
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€ 0017 . S 001:T 4 4 3rd Cycle
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I 0.0001 L L I 0.0001 L -
0 0.4 0.8 1.2 16 2.0 0 0.4 0.8 1.2 1.6 2.0
Hydrogen Content (wt.%) Hydrogen Content (wt.%)
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RIZKY ., ARRBIERICERTOIBREFRICLCRATLERBET D,

AHEIE. BROMBERZTIBENICERRTAMEDREZEL T,
ERBEZORRBICEEEE5ZADE55, AMRDBERE. BIERICHER
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HENDBEIREEZRTIDTHD, COMET—IZIE. BEOHAEBEE
ISIELTELDF YRR 6 N5, HlIAIK. ERDERIZCEEF
BFIRFIb, BBREEIC KD E FOF L EBRIEAMDOERFEEKIE.
R R 7R SR BRIE A W= X LD, FFT OV OB ERILSEITS
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IR AEZRS IL—TIE., BIRATOEL AR & SRIEEAEDOAER
MNTEEHFEAET/ELEFERITHLET, EEIFLYY LO—ILE
K7ILAY) RRFEM TREICAHKDI LT= Nanoscale. 2013, 5(4),
1489-1493), CO &S BHEDHATBREICMZ . 12ONERIZE LT, Bl
N OBRELEFLAEMEE THAUNELZENEETOMEXY )T %
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Ogo, Seiji, Ichikawa, Koji, Kishima, Takahiro, Matsumoto, Takahiro,
Nakai, Hidetaka, Kusaka Katsuhiro, and Ohhara, Takashi. ” A
functional [NiFelhydrogenase mimic that catalyzes electron and
hydride transfer from H2. “ Science, 339, 682-684, 2013
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EVEERL S0 L . HAEMEINiFel £ FILBEADARIC LD L f (R120).
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T5, TOE MR LERITE NFLAF 25 LLEEFOBBIZETH
ELTECIENTES, XA EDHEFRELIC K 2B ERITORERE.
ERY FBEFIEFECHEI—LBEELTVWSILEZRH Lz, B
FOEFRY FEMEITREEEDRIGTH,Z L. FHEibEIhd I N
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20 INIEERE LIS > THRE SN
BERZ VI - SAEDEE

BEELWERR

Koya, Shota, Nishioka, Yota, Mizoguchi, Hirotaka Uchida, Tatsuya.
and Katsuki, Tsutomu. “Asymmetric Epoxidation of Conjugated 0/efins
with Dioxygen. ” Angewandte Chemie, International Edition, 57,
8243-8246, 2012.
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BlHL (F21 28) . ComElx, EFLBEFBRE. F-BHEFTv )
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Ru-catalyst 0

PRS- W Ph 8 =N|-‘|%?N= Oy (alr)
: 81% ee, 91% SRt
. —0 Cl0—
— oxidation 1 agﬁﬁ?ﬁgn
Q h |\|’|2O — at room temp. =N O N=
O B
o Bron —0'¢clo-

hydroxc-oxe

water werization oxmlatlon
Strategy: regeneration =N O substrale)

i) recycling water as proton source
ii) incorporating a second oxidation step -0 C' O_ 2 (product)
for electron supply.
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Low pH

® ® = Z 2
. ~2020 2020~2030 2030~2050
Pt

Recovered |(H,S0, rich) = o
»S0y ric | Cl = T AWEF
t eaned gas = BARR L)
QOL N l I cancs & g T ol BT ST At
(o]0) ol T T T
GO, ®_ Naf Diffi J;ion abszorption % )\ 1 1 l
d . g R HEHESATS)— EEOERRC
esorption — — — B3 ERe/ Aok
Membrane Flue gas .E TEEH: 1GCCTIURTEESNI-CO,H, Bt REDIHE
‘a:b Q ﬁ?ﬂ?’.ﬁlﬂ |HLE Co,5 M
" #HE | coRETOER CELE L CEERAN T ] ToR AR
. . - . A hi hd A
Recirculation liquid: Aqueous solution of Na,SO, E T T T T
- bt CO, D= D BRRWAROT-HO HE{ERCO, Bl CO, 5 D
. SEERICO, 7B - BB AT LA B A BB FRUOES
=8 CON,
ERFAEED-HO HkCO, IR E B0 X FERE
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00,57 % - =i

“BRIERFSBMICET SERIE. ZEERREUR - BT (CCS) neFOo
FRZEWTRIKRELENEGZEHD D, REOZEELRFEIEMTH
BBBRRIGEIE., AR EH. BERS FIATEELRCCSH T & LTRITA
nohTWa, LMLEAS, IRIGES, SN ZEbRFEIIZEL ST
FILXF—HAREELLY, ERIR FHEMT S, RIS, ZEBERER
INEMICET SRAENDIR FRUBEET SR METRT,
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K1 SEERAM

Current Situation:
TeChro0 Cost: E . Target cost:
By 2 PeTEY JPY/t-CO,
JPY/t-CO, kWh/t-CO,

. . 4,900-5,800* Y 2,000

Liquid absorption ($54 - 64) 200-230 ($22)
- = 1,000

LI (Not used) (Not used) {'5;1 1)
Solid Adsorption 13,000-17,000** 640-680 1,500

($144 - 188)

xR H20104FHEE
P RKOHBES212EHREE
ITRIILX—ETE AL - 1kWh=251 (1 F)L=90A)
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. OBRERARELTEZRRLEL-, COLSBEEHRITRBER
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Thorson, Michael R, Siil, Karl. and Kenis, Paul J A.~ Effect of
cations on the electrochemical conversion of €0, to CO. ” Journal
of the Electrochemical Society, 160 F69-F74, 2013

MEFRRRER -

COFRICENT, HRAFEZRIERFN o —BRIERFADEIILFET
CETHEREMEADTZE TR = BAMICE, —BIERFREKRD 2
DOERYDEAEREEICHT DT IVANAFA U ORESDEEIC
BLIAREL. ThICKY., YA XDKRELAFA VIFKROKLELN
AZB—AT. ~BILRFROBABREBEMEZ S &, —BHILRFEKD
ODT7IT—NENGSL LI LERR LI, TORBRERIXHKR
L. ETLZRAVEERTHAT S EITHLT=,

FUMKREE - 51




SHROARMKE

BERIREVNST7ITO—FE, RIEALLEEMBTHIMN, ThEEA
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