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FT-ICR study of reaction of Pt, Co cluster ion with carbon containing gas molecules
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The chemical reaction of transition metal cluster ions (Pt, Co) with carbon hydride was investigated by
using FT-ICR (Fourier Transform Ion Cyclotron Resonance) mass spectrometer. Metal clusters were
generated by a pulsed laser-vaporization supersonic-expansion cluster beam source directly connected to
FT-ICR mass spectrometer. Observed reactions are mainly simple chemisorptions and dehydrogenated
chemisorptions of methanol and ethylene. We found the size-dependent characteristics of reaction of Pt
and Co clusters with methanol and ethylene. This experiment also shows the reaction products of Co

clusters with dimethyl ether.

Key Words : FT-ICR, Catalytic Metal, Chemical Reaction, Carbon Nanotubes, Methanol

1. 5

AREBR T S Pt, Col Tl AE & L THIRE T AN S
RIS EIEMALS®ED 2 L TambATWA., P ABEIER D
H LAt ER 72 £, Co 1Z SWNTSs (Single-Walled Carbon
Nanotubes) DA77z ETHE I TN D.

SWNTs D& FIZI UV TILERR 1 nm 1E E D Co ik 773
RIS TWD., EREERIZIBWTT /A XD Pt, Ni
it T 2R AN H 5. ZnbDT ) fitfis g & AR E
T A D SHEREZ SO WD TR DERSY B30,

7 T AL =L, R DEBUED IO EE E - TR A2
W, AN oSV O BREE E Lo Z ER ST
5. VAR —DRHIT~ Y 7T N— LB FEED
BT TR DIEEEEZR O LEBLOY A X2k -
THERRAR B Z L THHD,

&R/ I T ARE—A T DAF RSOV TR 70 R
FHEELTAF VEESTERZET RS, 21X
Hanmura® & 130U BV BT EEEZH OV TPt 7 5 A Z —
AKX ASBER)YE AL, =&, 2 F L ORI
KFE DRI ET~T. ZFOFRER, Pt & BAKRILKED KR
VKRB EPED RS &R0, A HAE WU P, 23K
HEEWEREARE <, ENLSNO T RIZBWTIET 7 A H
—A A O BEAREL OB INZHE LT RS 2SN 5 Z &
NI TVn S,

AREBRTIIFT-ICRERESITEIC L > TCo/ FAZ— A F
VPt TARE—AF L DAS ) =), DATF =T LI
EEDRIGERRDZEICEVINODERY T AF—D
R 2 B ST A Z LR HRE LTz,

2. RBREBERLUAHE

Fig.1 | FT-ICR & #/0#HrdEmE 2/~ LTz, SR CoA 4
Az u bu I ER LIZEESHETH Y, —H
WHIEEE B ORI ED B q, BERm DY T AKX —
AF N, va—Vv oY hERLANE LA AU A 7 b
VIEEBNEATIR D . A AV OMEE v, [EEORE r &
HE mvir=quB DBMRE VA AP A 70 b L EBOE
W f=qB2mm L 72V, 7 T AL —OEE m ([T 5.
BEAXRT MEGHTZDITE, 7T AKX —A F B Y
RENESE M MER O RE o REL L, RHERH
WCHE SN MO EREZFAIL, SoNEEEZ 7 — Y =&
BT D, 7 TAZ—AF T, PtHDVNELCo DET 4 A

9 44 Bl EARE S VRO 0 LETHRSCE (2007-5)

BRBEE Lo L —W—258 - BE IRy 7 A% —JHIc k-
THAR L7 RN/ UL A L —P —(Nd:YAG: 2 15 532 nm,
20-30mJ/pulse) % [E 3R 1 0.8 mm-1 mm 28X L, ZD
L—H— LA L7 E L AN T NN Y AT AR
WEE D, U AT R LI A SEIEN T REEE KT
AU AR LT AL TTmEIEns S22 —kLL, &
D) ANNHANY T AT AL ICBERPIET S Z LI
Lo TAV T ACHEISNEN OB ESNS. 29 LTHER
ENTey TAE—A F T AT —(EHZE 2 mm)iZ L - T
FEEEER S DB K6 T AT OMIRERA 7 IS D
N, BRERANO ICR B/VICEBEASND. TOME,
"B E:#iPHIX~10000 amu (atomic mass unit), 0.1 amu D¥EE T
DREZEFEEEL LTS, ICREAWNIZZ T AX—EHRFFL
TR TS T A SN T DO IRFE N A W E UKIS S
5. HADET I LUK ZHET 5 2 & TRISOHER 28]
WFHZENTES.

6 Tesla Superconducting Magnet

lonization Laser

Gate Valve Excitation & Detection
Deceleration  Cylinder Electrical

Cluster Source Gas Addition | Tube Feedthrough

Front Dior %}ck Door

B — ¢ <---
Probe

[ 3 U g \ Laser

Screen Door
H B B
%ﬁ% /Turbopum
fans : Fa o

| 100 cm |

I 1
Fig. 1 FT-ICR mass spectrometer directly connected
with laser vaporization cluster beam source.
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Fig.3 Number of CO adsorbed in Pt," ( pressure 5X 107 Torr.).
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Fig.4 Rate constants of Pt," reaction with methanol and ethylene.
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Fig.5 Rate constants of Pt,” reaction with CH;0H, C,H,.
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Fig.6 FT-ICR mass spectrum of Co,s" reaction with CH;OCH;.

Fig.7 Chemisorption model of Co cluster with CH;OCHs.
(a) Co," + 86 amu (b) Co," + 80 amu.
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