4
2000 7 CHINESE JOURNAL OF INORGANIC CHEMISTRY
MWA/\W@
é;\yﬁvvwmd
2 1 *, 1 1
(! . 116023)
( , 116029)
0614
[1.2]
51
[6~7]
(1o} Rieke Bogdanovic
MgH» / [l
(CpTiCls)
1
1.1
(A.R.)
CpTiCls
1.2
2] THF 1.8 ¢
1 Pa
90°C 150°C
330°C
2
1999-09-27 :2000-01-04

54

Vol. 16, No. 4
July, 2000

[3. 4]

[8.9]

Schlenk
(99% )



662-

16
2.1
90 ~ 150°C s
30 nm!”"! Rieke 230C
2.5% (mol% )  CpTiCl;s
185°C 15 min 80%
230°C 15 min 17% 185°C 1
H, 300 ~400°C 10 ~ 15 MPa
[13]
BET
130 ~ 140m*- ¢! 135 ~150m*- g~
CpTiCls 1% 2.5%, 5% 2. 5%
s 2 1%
2.5% 5% 2.5%
100- A185C - 100 A
S e S ea——
= a8 e 5 - /‘/A/B
B3l " B230C ] Sool A
2 i 2 f e
f
ﬁneoi / C 185C | %DGO- J ‘/ v
5 A s J[f )
= o/ A = / V/ D
S 40 / /‘/‘ 1 S 40- I v
§ ¢ A 5 -
z |/ z v
8 204 7 A/‘ 1 8 20+ /
S A v
| A hd
o T L) M i ) T T 0 T T L L T l5 T
0 1 2 4 5 6 7 0 1 2 4 -]
t/h t/h
1 CpTiCls 2 CpTiCls
Fig. 1 Effect of doping with CpTiCl; on the hydrogenation Fig. 2 Effect of amount of doping with CpTiCls on the

behavior of nanometric magnesium powder

Reaction conditions: 0.1 MPa H..
A: doped with 2. 5% CpTiCls;
B and C: without doping

hydrogenation behavior of nanometric magnesium

powder

Reaction conditions: 185 °C, 0. 1 MPa H..

A:

B
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D

doped with 2. 5% CpTiCls;

: doped with 1 % CpTiCls;

doped with 5 % CpTiCls;

: without doping.
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Table 1 Relationship between Relative Hydrogenation Rate and Conversion of Magnesium
conversion of Mg X /% 10 20 30 40 50 60 70 80
relative magnesium surface area Sy, = (1 - X)** 0.93 0.86 0.79 0.71 0.63 0.54 0.45 0.34
1 reaction rate r/ mmol Ha+ h™' 2.5 2.4 2.3 2.1 1.9 1.7 1.4 1.0
re Sw! 2.7 2.8 2.9 3.0 3.1 3.1 3.0 3.0
5 reaction rate r/(mmol Hy» h~") 5.1 4.0 3.4 3.0 2.7 2.3 1.8 1.3
re Sw! 5.4 4.6 4.3 4.2 4.2 4.2 4.0 3.8
Reaction conditions: 0.1 MPa Hz; 1. without doping (at 230°C) "' 2 . doped with 1% CpTiCl; (at 185%C)
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Fig. 3 Effect of doping with CpTiCl; on the dehydrogenation
behavior of nanometric magnesium hydride Reaction

conditions: 330°C, 0.1 MPa H,.
A: doped with 2. 5% CpTiCls; B: without doping
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Hydrogenation Behavior of Highly Active Nanometric Magnesium
Powders Doped with Titanocene
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Titanocene CpTiCls has been found to be an efficient dopant for the hydrogenation of nano
metric magnesium powders. These magnesium powders are generated by the thermal decomposition
of magnesium anthracene: 3THF at 90 ~ 150°C under vacuum. They can uptake hydrogen to form
magnesium hydride even at 185°C with a hydrogenation rate much higher than those of the undoped
ones under normal pressure. The order of the hydrogenation reaction with respect to the nanometric

magnesium surface area is one.
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