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Size control of clusters with melting point drop in nano metal
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With the in-situ powder XRD measurement with heat treatment using the synchrotron irradiation of BL02B2,
Spring-8 (2004B), the size of Pt clusters could control from single Pt atoms dispersed on thiolated carbon
nanotubes through the strong bonding with surface thiol groups by eliminating the thiol groups with heat
treatment. This fine size control is attributed to the well-known concept, melting point drop with the reduction

of cluster size.

HREWMAEM I RV BEE Y 2 R o 2 e D REHE
WE4EJE . SPring-8 7/ 77/ u Y —#aX ORFIZHIT TRE AL 5272 & 1T
Eyeyzs e LT IFA =k —ARY FEITXXZLThHD,
T Fa—TICHEEINT-AS T TALX—D PN HOF S S T =3 T b SIAN QNI AN
BULPRIZ X 5 in-situ fE s 2L AEHT | O RGBT Y Fa—T7REIESRE L BOWENEE
Jeh RKHEHELFEULE—AT A CTERLE, R FA—NEEEANL, £ ZICAGEERE
ZOFER, LFICREKBIZRT LI, —  fHESELIFEICL-T, AR T2RuF
N F ) Fa—TREMIIFERINDLARZ T F— o PO IEDL LTS
2L —ICHALTRD THERBRMERRLSE D, 2FEV N —Rr T/ Fa—T7REITHE
bivic, ZOMRITRRE T 7 A X — O SN FromEERR TCELLZ b D, SBHITH
ROREBRBFHEZ A2 TIER, 20 CEBEIZRBWT, BT e 2 BT S
I TAE =N =R T T AE =TT iE e THW T ERET D EICASE T A



AEESEDL LT, Inm A ADOAEY
TAB ="K T DT LKL TV D,
AIEI OSSR T XRD E— 7 3 H 2 FEE D £
JUBRAZ I X 23 4R L T H R&E <2 B 71T
—EREIC 2D E— 7 fMBIRNL, 2Ok
BTSN A XD 7 T A2 =%k T 5
T, BVMLULEOREZRD D Z L1
KoTI7 7A=Y A XN AIETH 5
ZERbroT, ARIOFER T O
RNy T AL — DY A /N HE D R T
X6 THD EREH LT,

e

FEER T BLO2B2 OB — AT A V&M LT,
M40 X BRI Z 157730 2 7212, 1.08A
DWW R AT A DA 7o X R R FE B A A B

in-situ T{T 2 7=,

R BXU, B

B 1 ICEVLEE OIREE 7 1 7T A OFEM & R
3, FIME & LT, Pt-S-MWNT (54— /v
b —RrF ) Fa—TIC AN HEFETIRE
THE SN TV DRED Y > 7L) ITBE N
ZTCHDEARET2RME>S, Z oM,
F—VERREIND & RICHFFREO A
EPEE LTI TAZ—% KT D, Ziuh

Sy OWTE % 10 53 O [FE % AdL T 3 [\

ET D, THUCK Y EMBLG oA N LY i
FEIZRD,

Measurement it M M
L dm

5 10 5 10 5 (Mn)

Temperature
|

[ 2

o

\i

Time

(.1 BLIPRE S v T A

Intensity (a.u.)

26.0 26.5 27.0 275 28.0 285 29.0

29
X.2 In-situ XRD f 5%

2 ICHER R EZ AT, A4 (111) mExR
I 27.5 BT O E— 7 SEVLER E o F 5
TR AICRELS, <D T &Nk
MOBID, ZHET T AZ—DH A XHEL
BREE I WK ELS R D LB RET 5,
I THEATANE R, BEETO 3 HOH

ENBHEL>TNDLZ ETHDH, LB
ERIRE NI E D & o DRRE DY A XIZEHE
LebZn B REL b L2 ER
LTW5, Vx5 & BULBIEE 2 Rbh
X7 7 AZ =D A ANRHEBICRELZ LT
b, TOBIRITT T AL —H A XDHE/INZ
LOMABE T CHTE S, HEREOH
G EBIIT D LR OBENIEED |
ZDY A RANPKE L e 208, BVLEEIR I AH
VI DR A ROV A XZHET D &2l

DEEITIEE D A4 IRKREL 2B,
SFED ., ZOMEEH WD Z L THULHEIE E
WY A XEROLEETHL L ZAMHTE D

SROME

LS ETHONIMR A I
YA R O R 5 & A4
WA LT,

2. Fex O
VRS 9D 4R

wm X RERR - FirRd
[1T Y.-T. Kim et al., Angew. Chem. Int. Ed.,
submitted.



