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Reduction of the cobalt oxide clusters by hydrogen observed by concentration alternating of
the reactant gas and the variable temperature mass spectrometry (Schoo! of Arts and Sciences,
The University of Tokyo) OKen Miyajima, Fumitaka Mafuné

Cobalt oxide clusters were prepared by laser vaporization of a Co metal target in the O,
seeded carrier gas. Clusters were passed through an extension tube where its temperature was
regulated and reacted with D, gas at the end of this tube. In the temperature range of 600—1000
K, Co304" was disappeared by the reaction with D, gas. At the same time, Co3Os" was
decreased and Co3D,0s" was appeared as the reaction product. The absence of Co3O," at 1000
K indicates that the activation barrier for the DO release from Co3;D,0s" is high.

Keywords: Thermal desorption, Mass spectrometry, Cluster

ZHIVE THR A R XHREIBIRIE 7 T A X —1Z DWW T BT EE D BB BED & 2 E
7eREER & IRE DR Z AN T E 72, AW TIIME 7 7 A 2 —DIiR5TLD S S8
FHAK EIREE & EOBR L TV A EFL BT, KFIT K DB ICRIG 2/ « IR
WEH LEEDITETERI LT, RIS T AN D HoO DA RS 729 Dy A
A&\, a v Mgk 7 7 A % —Co,0, 1%, 56 % 200ppm IRE T2~V 7 Ah
TanNNV  NeERElL—F—K%45Z L TE
Lize ZDF7TAZ—=NRNEENTZ~Y T A
Xx U7 H A% IREGI#E(ER~1000K) L 72
mEEICE L0, HAOTD T AL A%
T 256 & LaWgE 2 Bicyl v &%
2RI EEANYT MVEHIE LTz

Fig. 112 C030,'7 7 A X — & D, OFRITRE
DIRMELELEBBIR T LW TRL
7o MR EH X203 5 Dy T A% off, off, off,
on,on & 1 A7/ L CEKHIEZI T2
T2 OGN XD Z2ABIE MR & 7p > TFRALT W
%o Dy T AME L (@) TlE, Cos05" & Cos04 M3
< B STz, Dy W AH D (OR) T,
CO304+6ij(% < /}ﬁi’}‘ L/\ EX C0303+%)¥}ﬁ/)\ L
726 600 K VL TKARL D BOS DS BRI HELT
LizlebeEZI LD,

C0304" + Dy — C0304D5" — Co305" + DzOT

Co,0,"

Fraction

500 600 700 800 900 1000

© The Chemical Society of Japan

Co030;3" + Dy — C0,03D," X Cos05" + D07

FOGTHTZAZ CosDOs 3R L7223, LY
BTSN FE R INT 2oz, T
DORD DO 77 FONBEIE, TEHEILFERED & <
1000 K THHEIT Lo c b B X HiLd,

Ttube I'K

Fig. 1. Temperature dependence of
the abundance ratio of CosO:D,’
clusters. Open and filled circles
correspond to D> gas injection on and
off, respectively.
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