REIRILF—HMHAENRDEE

BEMERAMEE Y- ayT
20174E10A3H

5 ER
BREIRILF—MHHARLLER)



o) BENEMANTEYS—

(; Center for Integrated Research in Fundamental Science and Engineering

tz > 4 — & Director EEWRERE
Steering Committee

BHEXIRE

Office of International : ty@—fﬁ‘é‘ﬁ _ H AR
Innovation Interface Office of Administration Office of Shared Facilities

=R AT
Design Office of Integrated Research

S EEFZ LS < T OBET X LA — MRS

Research Core for the History ' Research Core for Developing Energy
of the Universe i and Environment-friendly Materials

b T [ 3 NS
Bl i i 5% S B IR fe

SEBIER - T—N O

Division of Quark Nuclear Matters

I o i cHO G BAE 22 T N I ok

Laboratory for Development of
Chemical Conversion

e
=]
b
(=T
N
25
12}
B
™ C
m
EHJ
Y=
Cm
’:L-.
o2
nn
2 o
a >
14}
=
[T}

(Db HESE) B XM EH
Division of Antarctic Astronomy
[Antarctic Observatory of Astronomy]
Division of Elementary Particles
Laboratory for Inverse Problems
Photon and Particle Detectors
Division of Materials for

Research Team for Bioenergy

=
*
7
|
)
=
=
i
LY
=]
&R
F3

FERZEHRE Y — (CCS) FIRVBERZEHFTEEY T — (TIMS)




RIET R —HHIRL R

Sylay HGARUHSOBEICAT ERELTALF—TRODETRES
UTHRILE—BR, $5ICIZBETRET R — OB EF AE ThEI=T D EHH

ME-FZM-MHHFET D
Qﬁi_ln ETR)LF—

HEMEHMELSES ~
I*)bﬂ?—?ﬁ S

Na*(T/'%;ﬂ’.

BARE—T 17 —%5) BB ENHR
’
DHEZNF A

AMOITHRILF— Lazé

Lﬁ'iﬁ@' =p
_ e

7y‘jm’ E% 11+ Bt ‘C‘ﬁﬂ; J'f-ﬁml; HH#PV
paxzmn [ ([CxmR)

RERFAER | SRLE—R _Igﬁﬁﬂgm¢




REIRILE—#MM

HHLSR

=

TIMSIE [Z[R] T

(AT, R, LA, i)

TIMSED || T L X —MHiEEEE T35+ (FHE DHUBEEE
1 HE
)8 25 A R 2 2R

TRILF—EK - ATEY
BEM (PR, AR, 5
F. [EH)

/

TIMSED

i)

a3y 3y
Energy Materials Science D&l

BF - [RF -7 FLAIILTOREEHE EHERE

(ZRE9 5 DL
RET-ARCEA- ST EORIE LEE

S EYEEZFRAL-HFIRIILT—ATLDER
TIMSTEX w i

AT IHRILEF—REF—L
HmE(F—LY—5—)
it oA, s+t
(R OB = - EFIRERLIZ R 1T T)

\

Rt EAEYMED
BEZRDOD
Bm=zR5
BENTS

Y omigterEF—o¢L1-

It FE - ERXAMILE. EHIRILX—ICBAOLSBEEMEORR mitfeT ¥ —pEst
MR : NAABEEEE IAH VX, £Hi8- £ ARDORZEIELE a4 - 5B
IREN . BERIEENANMFTNA X, EHREOEBEREGREHEE

RATTRNE—WEDERRFERL (FEBEHE) | FREHHERLE TS




2017FRIF DA DEE)



MAEE R AL

FRICEODSIRIRIRNF—WME ORI

PL: PR
| e E SRR 4B

1. FRBPIDI v 32
MEEG, A#{EE. moTIEEEEL
FPREEEZEXRXBICFAALTREIRIL
F—HEEMRTD

2. ERHE
B REH—R BB R (b
{EZCO IGH# (A9/—ILER) (h#H)
-HRMEARENR. HWMEL (F[R)
L—HF—H#iER. SO0 FIEIES (L

)

3. &
AN X LEFRFLAI-BFLAILTH
BT LHLFERICHERHETS

I3 MRARIR, LU SRR, L RENR

Pl: ML IMB IR —2F~ORB

25l oy e Muel o

Nano Lett (2009) ?15@&3[%

Nature Comm.(2012), Sci.Rep.(2014),
Sci.Rep.(2013), Science (2016) 124

. zﬁ

JST ACT-CTOPxIhEfTh FaI24~294F
#RE3EA (% pHE) Angew.Chem. (2017)

BHARDCO,ZLPMITERT IR ATE



MREMHEHBROHRAE

1.CO, DA% /- ADER
CO,EMACMIBREA, J57 1 MO, it
HHEERA ERAREROMIER DR FMRE

2. IBERBAH—F ik oOM5R
RE/BESRTEAMEERORA, H—FK 701/
ROMAEC AT

3. MIKMRE DX R IR
V7771 RIRFOERIBEEDETR. HEFHIRD
. MEMBERGEDIREL

4. RMELEHOMERIEIR
Ca - C bt DBEE. V7vF% 7, Bi%(L. ESR.
N7V UKL

5- *?"‘Zwk»wuﬁa& CgHi7  _CgHq7
R)2—I37x AWV RL L—F— XIE
&=t

6. iAXEEHME
ATFOFL B REDSTSADGH. Si=R7TY
HoRlH

Spherical Assemblies with
. ¥ Long Photocarrier Lifetime
it

= E= < i oy
b i MR * Y )
~ s B




TIADNFEFLIT OV (#82148) K E FRAZHIENER PHER

HE 7' — PR Eithh—7

g A/ R— 9>

BEELEBEORERROEHOE ST —MERRIIE, SAMERTFEMBERTR, &
HETIE, B8 7)—H— R MERREMEL T, DIHR DR E A% E ML TERBIRS
SUTEHREDNVISERL, HEFRHORAEETERCRBEL TS,

AIST
BRABOLEBE, B—REREL P .I

DR ET, H—AR A D4R, =
ERORRERE

IEJE\ qql%\ %*Ems ﬂuﬁ\ X@\ %@ \‘

HRK
iR > F DRNLT VT L, SEEES

FOEMER #E. FAE. 65, 5.
it

HiR:B&7")— A L

I

o
> =

E :
A\

NIMS

EiEAE O EREFTM ., ALK D
=S AL. EXFAOBRHAE

I’/ . HE. Hil

PN

B ERERIC L HEBABRIEDRE
#r RE, 28, UX

KEK, SLAC

WS S RERIC K HEBABANIE DR
#r FEE. BUER. SRk, /NEIR

IRZE4E . ST NEDO, BEjE£ 1t

= - B A OERF—TH—RU MR OEMHM - HEDRE, RALEBOIER, KEHRLRIEE

A= TAED) AL |

DIBE

Science (20165 ) TRELI-MIREFRES T 7O /MEYDURERIZER)
CRFSEmAZREEL T, MR, Lk, A, 5N SM




Angewandte

nal Edit C emie

[p—

A

Eley-Rideal 2 #4812 K HFTL LY
RIZFAFIOX

E R ERAE R TIEHO TDERAND=X L% LEE

Jiamei Quan, Takahiro Kondo, Guichang Wang, and Junji Nakamura

:\Tsurface Angew. Chem. Int. Ed. 56 (2017) 3496-3500. Selected as a front cover picture
o Angew. Chem. 129 (2017) 3550-3554. Selected as a Hot Paper
o
b - - coo, CO,MET RILF—& CO,iREN T RILF—&
R RS TER DR F IR RICTER DE R
. BETRNE—BEDD R T
OD;_O%C'U Sj_jace < O EREELEE | T ] 10 T e
O=C=0O % ~~2TCCO, £ - Aln P 1 = F Aln P .
2 10?7 {HE: Cx27eV 4 Q2L HEE—~150eVL]
ORGESEBHTAL  FCFT A T B0 TR, T g
LUMOD THJLHF—EER A = 10'F o2 1 Sk §
. - C 0_-~" 3 O = Lo 3
FEIRMIZIET 2.0 oA 1 % .~L o a
© =, a 3 2 E o’ A =
oc C ] — C .
S © 107 g 1.=180K 4 8 4%k 7.,=180K
BRI D BT RIGIZHA LY £ Ea:mooK acuion) ] E° EFisev | A Gutoo) T
10° ol P N BRI N |
N 1.2 16 2.0 2.4 004 005 006 007 008
iﬁ}img 47'\75(0)% ;‘.E Translational Energy (eV) Average Vibrational Energy (eV)
MEIEHZ<HDHH. E A IREN T ILF—DIFS HRIGRIE (< & D HHRE

[Z 3 ESI;FH_I‘H‘EEEEEEZ%



http://dx.doi.org/10.1002/anie.201611342
http://dx.doi.org/10.1002/ange.201611342

RHEBHOEEREFLLEOIRFMEDFEREFEL:
B l’ﬁi&'j(?'“#HPd)iI = G)H"’:E

ELECTROCHEMISTRY (I14). Thus, it is difficult to determine which type
of nitrogen creates the active site forthe ¢~~~ ﬁmk »
—_ : et s e 1 v, IO e ey
Active sites of nitrogen-doped carbon | eross s aseren temperaues tecas €@ G
2 S size of the m-conjugated system is also depe KFER PH-XFR L ] FrURTAT Hean mExR
on the annealing temperature.
materials for oxygen reduction Socisirie, o e OO

A HOME > BRASE - i > X ) BUSLEERIRESEDSIESERRTS ~L P XS LE!“"!*”‘*’*‘—-‘*%H%’\"T? SRR~ BN &

. . . we develop four types of model catalyst

reaction clarified using model catalysts | v cnjugion bisc on i

ented pymolytic graphite (HOPG): (i) py

Donghui Guo,’ Riku Shibuya,® Chisato Akiba,* Shunsuke Saji,* ﬁﬁ(mmﬁ 11__{131:(; {pyra—ll-}[%ﬂ'i); ﬁ'ijg;r{

Takahiro Kondo,™ Junji Nakamura™ B .{_]mm,l.. PG (grapHOPG), and fo

parison, (iii) edges f‘m’em‘ﬂ, onthe mrﬁm: g —1—x EUSRSENREMEOEERELRT S ~L 7288 (CKRH3EE
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high-performance catalysts. Here, we characterized the ORR active site by using newly L e o
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conjugation and well-controlled doping of N species. The ORR active site is created by ?ﬁ‘fnwu ‘E'T'Wa“:r_e programmed deso == j  DINROEMSORSTRAT SERREHELILL.

pyridinic N. Carbon diaxide adsorption experiments indicated that pyridinic N also creates ) Meaguretnents,

Of the four types of prepared HOPG CNETERF—TREVEN. BEREu0hHY— FeEEFETH 3MESTRGICH LTSV REYEERIC
catalysts, prepamtionofthepyridinieN-dom ~ © 2978 ElRE<ASNTVE
HOPG model catalyst isthe most challeng | nTaN. BSHIC
cause pyridinic N atoms are preferentially | ﬂﬁmﬁﬁﬁtﬂ‘,\
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Active sites for CO, hydrogenation to
methanol on Cu/Zn0 catalysts

Shyam Kattel,! Pedro J. Ramirez,” Jingguang G. Chen, "

Science 357, 6354 (2017)

José A. Rodriguez,™* Ping Lin™** TECHNICAL CGMMENT

The active sites over commercial copper/zinc oxide/aluminu
catalysts for carbon dioxide (CO3) hydroge nation to methanc CATALYSIS
Zn0-Cu interfacial sites, have recently been the subject of i
direct comparison between the activity of ZnCu and Zn0/Cu

synthesis. By combining x-ray photoemission spectroscopy, Comment Oon “Active Sites fﬂr COZ

and kinetic Monte Carlo simulations, we can identify and ch

each catalyst. Both exparimental and theoretical results agr h d - h l
surface oxidation under the reaction conditions so that surf y rﬂgenﬂuﬁn tﬁ mEt ﬂnﬂ ﬁn
and allows ZnCu to reach the activity of Zn0/Cu with the s: .

highlight a synergy of Cu and ZnO at the interface that facil C[]/Z[]O CﬂtﬂlyStS

via formate intermediates.

Junji Nakamura,' Tadahiro Fujitani,” Sebastian Kuld,” Stig Helveg,”
Ib Chorkendorff,** Jens Sehested®

Response to Comment on “Active
sites for CO, hydrogenation to
methanol on Cu/Zn0 catalysts™

Shyam Kattel,' Pedro J. Ramirez,” Jingguang G. Chen,™**
José A. Rodriguez,™™* Ping Lin™"*

In their Comment on the our recent Report, Nakamura et al. argue that our x-ray
photoelectron spectroscopy (XPS) analysis was affected by the presence of formate
species on the catalyst surface. This argument is not valid because the reactant gases were

evacuated at temperatures from 525 to 575 kelvin, conditions under which formate is not
ks bla Aan Fha catabhed cirfascsa An anaheie AF Yha ¥YPE rasiile abEainad aPar aveasine Fine

24 March 2017, p. 1296) report that a zinc on copper (Zn/Cu]
dation to zinc oxide/copper (Zn0/Cu) during carbon dioxide

o methanol and conclude that the Cu-Zn0 interface is the acl
hesis. Similar experiments conducted two decades ago by Fuj
emonstrated that Zn is attached to formate rather than being
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