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Table 1 Selective hydrogenation of 3-MeCal at different reaction temperatures

Temperature  Conversion of 3-MeCal SRR Selectivity (% )
(C) (%) 10*(mol + g™ + min™") 3-MeBal 3-MeBol 3-MeCol
50 3.0 1.37 5.0 1.8 93.2
65 8.0 3.66 5.5 3.9 90.6
80 16.9 7.74 7.6 5.1 87.3
95 34.1 15.6 7.8 8.7 83.5

Reaction conditions: H, initial pressure=1.0x10° Pa, 3-methylcrotonaldehyde dosage=2 mL, solvent volume=18 mL,

catalyst amount=0.2 g, reaction time =60 min

2.2 H, M8 E N800
7 2 J& C500R500 AL B AR H, W46 K
' 3-MeCal BEFEPEAEIL N A S B A5 R Ths H, 4]
T, ATLAINOR H, £ SN AR 28 P I A 1, 3%
T Hy 5o TR, AN S B
MR, I H, 89T w2 A
VAN e LIPS E 22 P DN (R St
WECRBE H, Wi HE I3 3% 1. 0%10° Pa.

2.3 LI IR B N [ IR A 5 00

SRR EE R B Co,0,/AL 05 ) Hy-TPR i,
L, AT, BT RE I 3 5 SR M
AR AR X R F Co,0, (1934 JF (200 ~ 400 C) ,
CoO iR J5 (400 ~ 500 °C) DA M Co0O-Al, 0, AYik R
(600 ~800 C)"™*. FEFH M HIRIERTFE, Cos0,
1 CoO Ab (30 JtIee ] i LR B , A ol T T h s i
TR JE T3 Coy 0, 5aik AL O, [AJAR T AR 1 % g



310 5 T

itk 506 %

R, AT i e B8 8 ¥ T o

R2 AEH, MBEAT 3-MeCal EFRMEEUMERMLER

Table 2 Selective hydrogenation of 3-MeCal at different initial H, pressures

Initial H, Conversion of SRR Selectivity ( % )
pressure (10° Pa) 3-MeCal(%) 10" (mol - g™ + min™") 3-MeBal 3-MeBol 3-MeCol
0.8 14.4 6.59 7.2 4.8 88.0
1.0 16.9 7.74 7.6 5.1 87.3
1.2 18.5 8.47 7.8 6.4 85.8
1.4 19.7 9.02 7.9 6.8 85.3

Reaction conditions ; reaction temperature =80 “C , 3-methylcrotonaldehyde dosage=2 mL, solvent volume=18 mlL,

catalyst amount=0.2 g, reaction time =60 min
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Table 3 Hydrogenation of 3-MeCal over the Co/Al, O, catalysts prepared at different calcination and reduction temperatures

Catalyst Reaction time Conversion 7 : 7 Selectivity (% )

(min) (%) 107 (mol - g = min™")  3-MeBal 3-MeBol 3-MeCol
C450R550 55 21.3 7.2 5.2 87.6
C450R450 94 22.2 6.49 6.3 5.1 88.6
C450R600 69 21.2 8.44 6.4 4.4 89.2
C500R550 54 22.8 6.9 5.3 87.8
C600R550 48 23.0 6.2 5.2 88.6
C650R550 67 19.7 8.08 7.6 3.1 89.3

Reaction conditions: reaction temperature =80 °C , H, initial pressure=1.0%x10° Pa, 3-methylcrotonaldehyde dosage=2 mL,

solvent volume =18 mL, catalyst amount=0.2 g
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G, BORAPERES A W T RE, U5 A 1RG5 1
FERETE. T LIE s AR e G 3
FT TS5 WO S B A RSB 0 B, JF R B R
by 3 i TR RE.

& 4 Co/ALO; EALFITE 3-MeCal NS B2 BB IR E A 1ERE
Table 4 Recycle property of the Co/Al, O, catalyst in the hydrogenation of 3-MeCal

R Reaction time Conversion SRR Selectivity (% )
B (min) (%) 10*(mol - g+ min™)  3-MeBal 3-MeBol 3-MeCol
1 48 23.0 13.2 6.2 5.2 88.6
2 47 21.0 12.3 6.2 5.0 88.8
3 50 20.5 11.3 5.6 4.8 89.6

Reaction conditions ; reaction temperature=80 °C , H, initial pressure=1.0x10° Pa, 3-methylcrotonaldehyde dosage=2 mL.,

solvent volume =18 mL, catalyst amount=0.2 g
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Selective Hydrogenation of 3-Methylcrotonaldehyde
over Co/Al, O; Catalysts

WU Ding-ping, XU Ling, XIAO Qiang, ZHONG Yi-jun, ZHU Wei-dong
(Key Laboratory of the Ministry of Education for Advanced Catalysis Materials, Institute of Physical Chemistry ,
Zhejiang Normal University, Jinhua 321004, China)

Abstract : 3-Methylcrotonaldehyde (3-MeCal) is one of typical o, B-unsaturated aldehydes. The hydrogenated
product 3-methylcrotonalcohol (3-MeCol) of the C=0 has a wide application in the production of perfumes, phar-
maceuticals, and pesticides etc. , as an important organic intermediate. In this contribution, Co/Al,O; catalysts
were prepared by a deposition-precipitation method and were used in the liquid-phase selective hydrogenation of 3-
MeCal to 3-MeCol. The effect of the reaction temperature, the H, initial pressure, and the calcination and reduc-
tion temperature of the catalysts were investigated. The results indicated that the hydrogenation performs well in
terms of activity and selectivity for C=0 bond at the reaction temperature of 80 °C and a H, initial pressure of 1x
10° Pa. The H,-TPR technique was employed to investigate the effect of calcination temperature on the catalysts,
indicating that a proper calcination temperature could enhance the interactions between cobalt species and alumina
support. On the optimized catalyst prepared with calcination at 600 °C and followed by reduction at 550 °C , after
48 minutes, the conversion of 3-MeCal could reach 23.0% with the selectivity for 3-MeCol of 88.6% . Additional-
ly, the prepared Co/Al,O; catalysts exhibited excellent magnetic properties. Under a magnetic field, the catalyst
powder could be easily separated from the liquid-phase reaction system. The catalysts did not show any significant
degradation in the hydrogenation of 3-MeCal after three-cycle reuse, indicating the good recyclability of the pre-
pared Co/Al, O, catalysts.

Key words: Co/Al,O;; 3-methylcrotonaldehyde; selective hydrogenation; magnetic catalyst



