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Frequencies and absorption intensities of the fundamental and the overtone of NH stretching vibrations of

NH---N hydrogen bonding complexes of pyrrole---methylpyridine derivatives
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O Yoshisuke Futami *, Yasushi Ozaki %, Yoshiaki Hamada *, Yukihiro Ozaki *.

(7]

IKFEREETER L, OH MHfEHREN° NH (RS 72 & D5 FHREh 0O FAE D IR IR 2 # K =
L2 EFETHLRLALNTND, ZHICK LT, HEFORNMIEEOE(ITH E 0 b
TRV, KE[BEEEKIL, D FIREIRT vy v OEFREEZEREIES, LoT, FEOH
A5y FARBY DO IEFRFIMEIC R 2 72 B, BARE L FERIC, FEOWRIDGRE HRT 5 & T4
S5, LU 5, H.G Kjaergaard 513, KAEF OIRS « IEARINIL AT R L DFFEFT N5 |
KFEREG 7 T A2 —DKFREG TR L T2 OH iSRS O BLAN M O THE LW &y LTV 5 [1,2),

T2 (T ARAMEBUZ B S N D5 ORI B LT, OH (fEREI> NH fifEiRE) 2 & 04+
BB ORBEL O, IR (2R 5 4 T A AR O B2 IRIR TOFER L BT LFHED
W2 HAFE L TE 2, - FRMEEMRE LT, o, KEREATERK & B R OE W2 ik L
T&Iz, TORBR, KFBHEK & BB R TIZ. OH MfEEE<C NH HfEES) O 535 O WL IR
W52 DENRIRD EWOFRERE/FGTE I, BENR T, BIOFEROIRIT - T, &
KRE -« ETOWILFRE I ZHITE R LZ[3], SISk LT, AKREBATERIT, FAFT OWIRE T
BKT 5 058 — (55 OGRS 138D Uiz, £ OZEL&IE, MUVKFERA L LTHm5N5 NH-N
KBREGITHEAT, B9VKEFEE L LTHLND NH n KBRERIT NI NS D TH o7 [4,5],

ZOMHEFNZONT—fBEMEE D 72012, BV D UVBRICAFIVEEZFEOATF LYY VU FER L
D NH-NIKZFESZ T AZ —IZONWT, 7 T A Z—HiiE L NH fEER O AT & (25 ORENHK
KON, WRINGREE DRI Z T, ARETIE, B HEFRREOMBREEZ P LICHRET 5,

[528%]

HE R AR B L - T, AF LU 27K (4-methylpyridine . 2,6-dimethylpyridine
3,5-dimethylpyridine. 2,4,6-trimethylpyridine, 3,4,5-trimethylpyridine) & NH---N /K& A &2 Rk L 7=
Pyrrole D ZEIRKFRESR 7 7 A X — DR Z RO T-, EERBHGHRIZ L - T, ZOHEENLZE
ThdHILEMENDT, SHIC, EEREMNT TR E > 72 NH MfEESE— RiZ oW THRE R T
> VAR OF, B - — A 0 N BE% A k8D —¥k It Schrodinger 2 A O FABARMTIZ L - T,
NH #EHREY O AT | 755 OIREN L WINGREE A2 KD 7=, T4 b DO 'L FEHRIZIT Gaussian09
a7 Lk, G L ~U0iE BLYP3/6-311++G(3df,3pd) T T - 72,
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NH-=-N I NH-N = NH-N = NH-N
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Pyridine 4-Methylpyridine 3,5-Dimethylpyridine 3,4,5-Trimethylpyridine

K1 Ea—AS5TEkR, AFAEY PUFHEELDO NH--NKREES 7 AX —DREREE.

WE R EIC L > THE LN AKRER-E Y T A —Er En— T LT 5 L. kFHE
FEETERIC L > T, NH #EE RO FHEEEES RN TND Z 03 0nd, ik, AFAEE X
DL GLRATF ALY DUFBERIIEBEETHD 2 E0NDhoTz, 512, NH---N JF 7Bk
W, AFAEZLVZLERATFAEY PUFBERIFILEEL 2o TW 5,

F LI, WLIR LI — 5RO, AFLE Y D UFEKE O NH--NKEEE 7 7 A X
— @ NH fifi#fE#®E) > — ¥k ot Schrodinger FREOEMEMATIC L > TH OGN EARE & H—EH O
M) L MINIEEZ £ L DT, AFLEEZ LDV L G ATF ALY D UFER L DOKEFHETY
AR, NH HHEIREN O FEARE | BT OEEE A & HICL VIRER Y 7 hSE5 2 L0 0h5d,
ZhUE, NH FEARIEEE S HAHRT 2, AT, AFALEELIDVZL G AF LYY D UiFEk
L DRFREATERIL, AT, 5 L LITRIGREN X v R+ 2@ mn R o,

#£1 Pr—ASTR, AFLEY DUHEEE LD NH--NAKEELEZ 52X —0 NH BHEIEE O EAT K,
BT OEE (cm™) L RINIEE (Pyrrole DEAZE THEAL).

Pyrrole Pyrrole--- Pyrrole--- Pyrrole--- Pyrrole---

Pyridine 4-Methylpyridine 3,5-Dimethylpyridine 3,4,5-Trimethylpyridine
Obs. [a] Calc. Calc. Calc. Calc. Calc.
Y v v Int. v Int. v Int. v Int. v Int.
1 3531 3539 1.000 3206 23.780 3190 26.245 3179 26.716 3165 28.877
2 6925 6944 0.057 6200 0.003 6164 0.004 6139 0.005 6107 0.005

[a] Andrea Gémez-Zavaglia and Rui Fausto, J. Phys. Chem. A 108, 6953 (2004).

[1] G R. Low and H.G. Kjaergaard, The Journal of Chemical Physics. 110, 9104 (1999).

[2] D.L. Howard and H.G. Kjaergaard, The Journal of Physical Chemistry A, 110, 10245-10250 (2006).

[3] Y. Futami, Y. Ozaki, Y. Hamada, M.J. Wojcik, Y. Ozaki, Journal of Physical Chemistry A, 115 (7), 1194-1198 (2011).
[4] Y. Futami, Y. Ozaki, Y. Hamada, M.J. Wojcik, Y. Ozaki, Chemical Physics Letters, 482(4-6), 320-324 (2009).

[5] Y. Futami, Y. Ozaki, Y. Hamada, Y. Ozaki, Vibrational Spectroscopy,72, 124-127 (2014).
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Time-resolved fluorescence spectroscopic study on pulse-laser ablation of organic

microcrystals in liquid
(Ehime Univ.) Tsuyoshi Asahi, Takayuki Ishhikawa, Kohta Shikama, Yukihide Ishibashi

T, BT 2RO LWMERGIEE LTRFPL—Y—T 7 Lb—ra ViIEREE =%
HTNHN, ARFIEZ, AR ISR S 72 JFURHORE db (2 SR L A L —— G35
LT ki auS REELZLOTHD, T /RTAERD A=A LE LT, L—F—X
JVAHERIZ £ 2 BRRE EAIC K o T, R OBoT K OBHPNEZ 2 &2 5
nNTna0, L, b= — L 2 BEHREOMAE O EFRE, # 8 O RS> 1 ikt o
HRREFEMIIINECTCAHTh -T2, £ 2 THRITFHAIE. 20T R4 bR O FEH
ZAOEFEIC L D EEICRET L TV D, AR T, MUKFICERE S ) U s
FIZDOWT, T/ BYAG L —V —hiic L DIRE EH L 2 ORI O W TR/ R %
LI E T 5,
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e O ERE R A RS o2 3 1R d, ERIBEIXL—F—mEL L I AT
D05, EHRE CIEE O BN AR Lic, 2 OfafEmIEINEafic k50 ThH D &
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BRIEICHRT LT AR FVIBIRIZ R & S B LW 2 &Ny o Tz, RHRE SR TE LK
fEdbOIRE LR OMERAYEZIMTT 2 & L —F —3E 30 md/em? & X OFEREL XY
LU 279 CUL R Z EMTPRESND Z &b, mTREE AL RE TR S e L.
WA PAPKES B LIZEZZTVD,

Flo, WA MIVORERIZALD BV A bk X 2 IRE B L A OR % #im L7z,
IR EE S D TR 1.4 md/em?2 TOREHI /3 fREDE AR L DRFRIZE I, ok d O IR EE 22 1L
TELHBHT A2 ENRTE T, Thbb, »WLANASE EHITEE EFHPEED, LR
E— 7R TRR B C LR, ZO%MAI SN 156 ns B TIEH EDFRIRITRED Z &R 00-o
7o —H. EITEE 113 md/em?2 FHELFFCTIL, T/ B/ L 2 OHE OB (8 ns-20 ns) THr Ik
DELL =Y LU ORENBII SN, 02 NS EMERIL TIX, L—V—REIC X
0 F 2 RIF 0B — R F BRI LTV D Z &R STz,

[1] T. Asahi, et al: Acc. Chem. Res., 41(2008)1790.
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Ultrafast dynamics of fluorescent dyes embedded in aromatic micelles

(Molecular Spectroscopy Laboratory, RIKEN,! Tokyo Institute of Technology,? Ultrafast
Spectroscopy Research Team, RIKEN Center for Advanced Photonics®)

O Matthew M. Sartin,! Kei Kondo,? Satoshi Takeuchi,*® Michito Yoshizawa,? Tahei Tahara®®

[Introduction]
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Fig. 1. Encapsulation of Coumarin 153 (C153)
in the anthracene-shelled micelle (ASM)
aggregate to form the ASM>C153 complex.

A recently-synthesized, anthracene-
embedded amphiphile  forms  micelle-like
structures with diameters of ~2 nm in water.
These anthracene-shelled micelles (ASM) can
encapsulate and thereby solubilize hydrophobic
molecules, as shown in Fig. 1. Because of the
tight packing of the host and guest, the entire
assembly can be regarded as an aggregate. In
order to understand the photophysical properties
of this molecular assembly and the association
between host and guest, we employ ultrafast
time-resolved  fluorescence and absorption

spectroscopies to probe its excited-state

dynamics. Based on the favorable spectral positions of its absorption and emission bands,

Coumarin 153 (C153) was chosen as the guest molecule, forming the complex ASM>C153.

[Results]
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Fig. 2. Steady-state absorption spectra of ASM
and ASM>C153. Inset: C153 region.

The absorption spectra of ASM and
ASM>oC153 are shown in Fig. 2. The spectrum
of ASM>C153 is characterized by an ASM-like
feature at short wavelengths and an additional,
small band around 450 nm that is assignable to
C153. Since C153 is insoluble in water, this
long-wavelength feature is attributable to
encapsulated C153. That the spectral features are
easily associated with each molecule suggests

that ground state host-guest interaction is weak.



Figure 3a shows femtosecond time-resolved fluorescence spectra obtained following 435
nm excitation into the band associated with encapsulated C153. Due to the weak host-guest
interaction in the ground state, the time-resolved fluorescence spectrum obtained immediately
after photoexcitation represents a primarily locally excited (LE) state with C153 character. On
the time scale of a hundred picoseconds, the time-resolved fluorescence spectra exhibit a red-
shift and a ca. 70% drop in intensity. This indicates that the initially-excited state having the

LE character is relaxed on the time-scale of several 10s of picoseconds.

Figure 3b shows the time-resolved

2 950/ (@) — 05ps L _
< —2ps fluorescence spectra after normalization by their
£ 200+ 109
2 150 25 ps areas. The spectra reveal a clear isosbestic point (Fig.
c 50 ps
2 100- —— 140ps 3b), indicating that the observed spectral shift arises
[
g 50- from an interconversion between two distinct states.?
i . . . .
0% ‘ . ‘ . A possible assignment for the lower energy state is an
450 500 550 600 650
Wavelength {(nm) exciplex formed between the C153 and ASM. Unlike
ey 05 the electronic relaxation processes of simple
o 10*(b) :2psps
- . 3.6ps molecules in solution, which typically show single-
£ - 10 ps
e & exponential decays, the electronic relaxation from the
k=S
£ 4 LE state to the exciplex state in ASM>C153 is a non-
O
< 21 exponential process occurring on the time-scale of
L
i 0 .
< w . . w w several 10s of picoseconds.
450 500 550 600 650

Wavelength (nm}) To explain this phenomenon, we assume that the
Fig. 3. (a) Time-resolved fluorescence

spectra of ASM>C153 excited at 435  complex, ASM>C153, can be assembled into many

. (b) Area-normalized spectra, different conformations in the ground state. Then,
photoexcitation generates the LE states in complexes having many different conformations of
ASM and C153. The conformations of the exciplex likely differ from those found in the
ground state, so a conformational change must precede exciplex formation. It is highly likely
that the time constant for the conformational change depends on the initial conformation.
Since there are many conformations in the ground state, the rates of these changes should
span a wide range of time scales. Thus, the conformational heterogeneity of the ASM>C153
assembly explains the non-exponential relaxation from locally excited state to exciplex.
[References]
! Kondo, K.; Suzuki, A.; Akita, M.; Yoshizawa, M. Angew. Chem. Int. Ed. 2013, 52, 2308.

2 Koti, A. S. R.; Krishna, M. M. G.; Periasamy, N. J. Phys. Chem. A 2001, 105, 1767.
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Integral method analysis of electroabsorption spectra and its application
(Hokkaido Univ.) oNobuhiro Ohta, Kamlesh Awasthi

[(F] BE@REREFRIZH—IZHOBLEDFOEBSZRIR (E-A) XX bL (BEFZMMLRKE
TAELERIRAANY FILVLEBISELOKETORINANY MILESIWEEZEAANT L)
T, READELSITRIRARY FILDBRMS. 1 RYD. 2RI OBRBHBEEELTRT C
EMTES,

AAwy4ﬂq4A AWMJ?vﬁ{éQQ}va‘P{éQQ}

X X dv| v X dv:| v

(1)

Z ZTE-ARRY FILOBITIE, RIRARY FLEKRINFIZH T T, E-ARRY MLEHIR
FTEHEELICERDRINFEDEMAA T DEHERDEIFETIToOTLS, TLTHLONDE
HEY., MEIZHESEXRMBFE— AL MO FOBEOELLEEZRDLIZENTE D,
EEL, COBIAEERVNSZENTELDIE, E-A ARY MLIZHET 2RINEE T
RHBTEDHEATHD, HIRAIFTENVE-AGENEONDLSHTIBETEH., RIGAEMNIFEREIC
NEL T, RAWVMBORIVHFICIBINT WS LS GRIGEIF. CORBTAEIIFERTEE L, 4
ZIE. SERMRETHPoSe BEF Ry FDE-ARRY MLIEZEDO—HITH B, "2 THI-K
BAE EREEEN) ZHERTHIET. PbSe D E-ARRY MLOBEFZEIT o=, ?

[E-ARRY FILDOESERIC K BEH] 1SR Lz DRI FED 6 nm D PbSe +/ #i
FOEFRNBIBIZEFHIRRARY FL, D1 RMHDE 2R MDY, BELVEARRT ~L
(TL—DED) THD. MIRNARY MLIES v —THRIRIRE (g1 & g2) £TO— KRR
IFIZHITBHIENTES, TA— FERINED E-A EFEFEEIC/IEI L, RERDAE (4
DR TNl L g2DZDOORNTFOHAK ZHAEDHOETEARNRY MILOBRZHA
RS O)IZRBTRLTH D, gl g2 HIZ2RWHDFENKELL, ARINIZHES
TERABFE—AY IR ELERTEIENOMNS, =L, g2CEAL TIX 2 XS L
NISBRMA E 1 RBHPDEEZEEE LIz Ial—Yavéll>TWVS, BohizE-AR
RIJMLDIVZalb—2ali@RE-R, SASN-EARRI MLZBHLTWASELSIC
RABN., K<RbHL gl Le2DHREBEHI/ALNICEL DTS, WAWNANTA—F—
EFEZTCHLIOMBZERBRTSCLIETELG L, TIT, HILGAZELTEARRS ML
DI1EEIE LV 2EEREROLZETHEFZT 2. EFARRY b (1) XTEZA S
NEETEHEBONBDIEARRI MLD1EER . BLUV2EBAEEFRARDEL 12145,



fAA(V)dVE(fF)z[AXfA(v)dv+BXA(v)+CX dlj[E,V) o
J{fAA(v)dvdv = (fF)2 [Axf{fA(v)dv}dv+BXfA(v)dv+CXA(v)] 3

FTEDODLEARRY LT 2RO ZEZSBDE, 1HESTARY FILTIE 1 RS2,
2RIBHDANY P TEFRMAF (RIRFHIR) 25 %,

E-A AR MLT1RMOPHEESZSEDIE1EES AR 0o o s

(YA gl 6 nm

9 FLTRERMA R E. 2EER ARY ML TIERINE
DEIMKREEZ D LICHED, BN 2BEEFDARY
FLEIZ gl BLUV g2 ITHIET /N BRGNS &N
5 (K20@)BB).EFARRY MLICIK gl 8KV 2D 2K
MAODBFEENKREVW LA M DONDE, RIEEOND 2R
MADEFEEIX. B20)ITRLIZE-ARARY MLD 1 EES
AR MILIZBEWTIE, gl &V g2 RINFD 1 Rign
NHEEEHEZASILICHD, TITIERATARY ML : o
5. ZNb gl 22 D1 RMHABOFSEELSIC & RIX A
wERK X) 2L ELNS, 1EESARY LT
RIRERIREEZDEDE, E-A ARY FLTIK. HEK
IRFD 1 RMAITHIE L. KBEICHEVDABEAKRECE
tgdlerbhd, CORRFOFEICEY., 2HES
AR LJLTIE, 7000 cm” & Y EEEBIORENEIZL -
TW5, MMBEITICEY ., FIBITTT L IGEREICHEL
X RINEDHFEEEERTEIENTED, 4 XKEHRD
EO-BTHROHEMIBETCHRSET 5.

BHEARYT LD

1. PbSe M E-A RRY kL
DG EIT & B fR#T.

JAA(v)dv (x10)

BATISBL T ERM ' om (rse) g
SRTWAAAET s
TBC. SERMNT Lo 2
PEAROBEEET ol — R
DHEBAEEREL - Wavenumber (x10"en)
THEEL, 3. PbSe DIRIRZ XY kL& h  Smiion
B oIS R &t X RATE. A
1) X.-M. Liu, N. Ohta, et al. Appl. Phys. Lett. 98, 161911, (2011) 2. PbSe ®E-ARRY ML
2) K. Awasthi, T. limori, N. Ohta, J. Phys. Chem. C (2014), DIRAEIS & D BRAT.

DOI: 10.1021/ip504736u.
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(ALK I2CNERY, BEJbKBE - I 2 JST-CREST?)
RAGR R LW =R By BEX> 2Fx @
In situ XRD measurement of Fe-based nanoalloys under NH;
atmosphere
(WPI-I2CNER, Kyushu Univ.}, School of Engineering, Tohoku Univ. 2, JST-CREST?)
Kazuya Ohkubo'®, Miho Yamauchi'®, Keita Isogai*®, Satoshi Sugimoto®?

(7] Fe-N A& FesN, FesN, FeyN, 7@ E S EBEEZRY. ThENERD
MREEERTI ZENMBNTILNS, Fe-N &%, Fe HEX % NH; H AP TRUNET 5
CLETERINDZENMBNTLDB[L, LHL, FEDHEMD Fe-N 45 TEEMIC
ERG B LIFERICRETH D, A BVREARISEEZETHEEST /HFEEHRE
FRE LTRHWSZ &ET Fe-N 68N EMICERT 5 LEFIND, AR T, in
situ #33K X #REIIFXRD)AIEIZ & Y NH; ZEKNICH TS Fe +/ MFOBEEEILE
HICFAX, Fe-N G2 DEREFHEDOERRL, £HANXLOBATEILEZBNET
%5, CNETIZFe-NAEDERERICEAL TIEWL DHhDHENH D H. Fe-Co-N &%
[ZCDWTIEIEEIZD AL, I T, AAETIE, Fe-Co T/ ELDEMEHIZTONTD
Bt ETo 1=,

[EBRI NH; L O RIGEFBICETIE D 0. BEDOT /A0 EMRIZERINDE
MFPRYI—FANT, A—ARVICHEEFET L L THESIEEEA A, BERNEELE
HEOLBEWRIEAAE 30ml) E2BICHLTABOEED H—R UK (Valcane,
XC-T2R)YDEAMIZ. 2 M KEEEF MU T LKER 30 ml £MATH—RUEE
FexCoiox T/ &% (FexCo100/C) DRIBRAEE/ER L1z, BB, ZEBLUEIELEZE
[Z. BIEX{A%E H, T 550 CT 15 HREME L1z, BEREFEMBTEMERS LUH
BHEAETIRATEEDHTICP-MS)ICL > THEHELZRABOHFRELHEBD O EITo
zo NH:FESKTIZH T3 in situ XRD 38R (2 (& Bruker & XRD %& (D8 ADVANCE)
& Anton Paar & K5 F + > /8A—(XRK 900) & A L\ =,

(HREER] 1S LT Fe-Co/lC F/ 44D TEM £, ICP-MS #rmhbKe 1=
SREEFELLVAEENETRT., BONEZTEMENDH—RY EIZEET / HIFHN
BRINTWS I LEHRA LI, £ FHUNREEBEMICK ST 10-50 nm L&A
KPHLTWBZ &bz, ThiF, T/ EEDFEERBFICEAFCR)I—HBED
WBEEZMATWNEWEZHTHDEEZDND, £/ ICP-MS DT DR, &REIERF=
RUOEBHEMITIEEARTOERBEEL L FE—HTH_ LR LI

212, 673K, 0.4 MPa NH; RIZ& 4% Fe/C M XRD /84 — > O RIS EKRFL &



RY, 673K T H, FRVLIE L =FED Fe 7/ KFI&. /NILY ERRKIZ beec BEERS
EbmMot=, NH; EBEAER (0 2ERIE) Tl bec 48D 110 @MEIHTE— 7 ASEK L.

Hr7=(Z FesN ™ 002, 111 mA U Fe,N AHD 111 WICHET 2EFTE—IAHEREL =,
Fe:N HOE—VMBIERBERNSEEE EHIZ, SAERIZ T ML, 4 BEEBU
BEEBECHTIEHZINEIELTWD, J—RIMRILNEIZEDTOT7AILEBTICEY R
E L7 FesN DRFEHDERBZELEN 3 1277, FesN HORFEHRIZEBT D &

NH; BAERIZAR L= FesN DR FERIENILY EEEBELTARE ., BREOKE &+
[Z/NILY D FesN DIEICIE DTV S EAbh o=, CORERN B 673K IZH T,

Fe 7 /HRFENH;:DRIGIZCEYER LI NREFORFHREBNDOEARVT / HFDHE
EEBEIRERCEC D LR SIND, £-. BELBROEICE, HERAICKED R
NEAIN, NILYVAESOBRFERELR L TREREICGE>TZEEZLND, KIEN
ETL, BEREEMNFeN [EDCE, NULY ERBORELRESE L RELEBEEZRS

FOICEETEN. COBRICIERNREBZET S LHEASN D, LEDORKERIE.
Fe 7 /HFDEEBEREZFMBALZOHOTOHTH S,

Fe/C (30.8  15.8nm)

FegCoyo/C (46.6 * 24.2 nm) Fe75C025/C (15.0 £7.2 nm)

Fe Co +RERFE
& I'mol% /mol% | wt%
Fe/C 100.0 0 21.8
Feg,Co/C | 91.3 8.7 22.1
C°/C (3°8+182nm) Fe,sCo.5/C | 74.8 25.2 20.6
A "a { . FesCos/C | 45.8 54.2 18.4
o X
' ({&i’ ¥ FexsCos/C | 207 793 19.5
i L e
| . E: . ColC 0 100 18.5
X 1. Fe ColC +/ Aé@ TEM&(E)H otu ICP-MS # D #riE R (h)
673 K, 0.4 MPa NH3 CuKa 480
4.78%
o
= 478
o g
5 esl @ of bulk Fe;N
3 466
E 0 2 4 [} 8 10 12 14 16
E 450 Time / h
E 4.48
=<
E 4.46
2 4
g 4.42\*%&1_.%_,_’_.*___“_‘
é 4.40f
8 438
4.36 ¢ of bulk FE3N
40 41 42 43 44 45 46 47 0 2 4 [} 8 10 12 14 16
2theta (degrees) Time / h
2.04 MPaNH; FEKTICHE TS 3. U—btRJL MMEHTIZ K D FesN 48
Fe/C M XRD /X% — > O [ i R IE 14 DIEFEH OB EIRFGE

[1] S. Kikkawa et al.,

Materials Research Bulletin, 2008, 43, 3352
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(1) O. M. Yaghi, et al. PNAS 2006, 103, 10186. (2) J. T. Hupp, et al. Nature Chem. 2012, 4,301. (3) M.
Sadakiyo, M. Kon-no, K. Sato, K. Nagaoka, H. Kasai, K. Kato, M. Yamauchi, Dalton Trans. 2014, 43,
11295.
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Preparation and Structural Characterization of Highly Active FeCo
Nanoalloy Catalysts in Fischer-Tropsch Reactions
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Fig. 1. Powder XRD patterns of Fe,C01o/C. (d) Fe/C.
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Catalytic activity of precisely synthesized non-magic number clusters
(Tokyo Tech., International Christian Univ.)
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Figure.3 Normalized ORR catalytic mass-activities of
platinum nano- and subnano-particles.
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