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Promoting Effect of CoCl, on the Hydrogenation of
(E)-2-butenal over Co/Al,O; Catalysts

Yasuyuki Tsukagoshi*, Kenji Mori*, Akinori Ohtomo*, Masaaki Ohshima*,
Hideki Kurokawa**, Kazuo Sugiyama* and Hiroshi Miura*

Selective hydrogenation of the C=0 bond of o, 3-unsaturated aldehyde to form unsaturated alcohol was tried in
liquid phase over Co/Al,O; catalysts. When Co/Al,O3 was prepared from Co(NOs3),, and Cl-free, activity and selectivity
to form unsaturated alcohol was low. Addition of CoCl, in the reaction mixture promoted the selective hydrogenation

remarkably. Concentration of Cl in the liquid phase was determined, as well as the amount of adsorbed CI. A clear

relation was found between the C=0O hydrogenation activity and the amount of adsorbed CI.

prepared from CoCl,, Cl remained in the catalyst even after reduction treatment.

activity and selectivity toward unsaturated alcohol formation.

in selective hydrogenation was discussed.

When Co/Al,O3 was
This catalyst suggested both high

The role of chloride ion, existing on the catalyst surface,

1. [4-7]
o, B- C=0
a, B- Co/Al,05(Cl-p) 1-2
Pt
Co(NO;),
[1] Co/Al,03 (Co/Al,O5(NOs-i)) (E)-2-
( )
CoCl, KOH CoCly( NH4CI HCI)
Co/Al,04 (Col/Al,O5(Cl-p)) Cc=0
c=C
[2,3] [12]
(E)-2-
CoCl,
Graduate School of Science and Engineering, Saitama
University, Shimo-okubo 255, Sakura-ku, Saitama-city,
338-8570 Japan
Molecular Analysis and Life Science Center, Saitama Co/Al,O3(NOs-i) AlLO5(
University, Shimo-okubo 255, Sakura-ku, Saitama-city, 110 cm?* g Y ( 10 40
338-8570 Japan wt%) Co(NOs), ( )

URFRZZATH : FRk184 4A14R)



BERFMLE THE 5395 2006

130 400 5
Co/Al,O3(Cl-p) CoCl, 6H,0 Co
[2]
130 1 500 3
(E)-2-
100 ml
(B)-2-
(3 ml) (50 mi)
01 1009 CoCl, (
)
50
50+1 50 10
kgf/cm?( ) 1000 rpm
0
(
13 20%) 90
FID-

(HITACHI G-5000 TC-WAX

=0.25 mm =30 m) cr

C02+

(SHIMADZU PIA-1000 Shim-pack IC-A3) ICP
(LEEMAN LABS JICP-PS1000UV)

(E)-2- c=0
(E)-2- -1- c=C

ColALO; (NOs-i) (E)-2-
COC|2
C=0

CoCl,

[12]

0.16
[
§=l
e s 012
5>
ee
£ 008
I i
(I? E Catalyst weight
8_ 0.04 © 029 A06g
© o
E E 0.00 1 1 |- 1'olg 1

0 10 20 30 40 50 60
Concentration of CoCl2(mmol L)

Fig.1. Effect of the amount of added CoCl. on
the rate of C=0 bond hydrogenation.
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Fig.2. Effect of CoCl. cocentration in the liquid
phase on the rate of C=0 bond hydrogenation.
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Table 1 Cl S.Galvagno C=0
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Table 1. Effect of CoCI2 on the selective hydrogenation of (E)-2-butenal.

Washing i Amount
ashing in of CoCl2

Conversion

Selectivity (%) Amount of CoCl2

Catalyst . (E)-2- in liquid on catalyst
Preparation (mmoliL) () | tene-1-o| Butanal Butanol  Acetal (mmoliD) | (mmolig)
ColALO(Cl-p) 2 - 77.6 87.7 3.3 3.2 5.8 0.7 0.14
- 47.6 78.7 6.0 2.7 12.6 0.8 0.08
Co/Al203(NOs-i) - 6.0 80.4 81.9 47 5.8 7.7 3.9 0.24
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