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Fig.1 The main routes of hydrogenation of crotonaldehyde
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Table 1 Representative results for the selective hydrogenation of crotonaldehyde over Pt-based monometallic catalysts

Reaction conditions

TOF Conv. Selec.

Catalyst T t p i, colvent (s o CROLY% Ref
/C /h /MPa

Pv/Zn0O* 80 1.4 - 0.0080 60.0 89.0 [19]
Pt/NaCl/Zr0," 50 5.0 - 0.0026 7.2 60.0 [10]
Pt/Ce0,-5i0," 30 - - 0.0100 18.9 80.0 [14]
Pv/TiO," 60 0.5 - - - 69.0 [11]
Pv/Zn0O* 60 0.7 - - 20.0 82.0 [20]
Pt/ Ce0," 60 0.7 - 0.0500 93.8 27.6 [17]
Pt/Ga,0," 80 0.2 - 0.1000 20.0 88.0 [21]
Pv/Zn0O 30 0.41 8.0 1,4-Dioxane - 1.0 75.0 [15]
Pv/ZnO 30 0.41 8.0 1,4-Dioxane/H,0 - 11.0 96.0 [15]
Pt/Zn0O 30 0.41 8.0 1,4-Dioxane/H" - 12.0 92.0 [15]
Pt/Zn0 30 0.41 8.0 1,4-Dioxane/OH" - 13.0 95.0 [15]

a: gas phase reaction
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Table 2 Representative results for the selective hydrogenation of crotonaldehyde over Pt-based bimetallic

Reaction conditions

Catalyst T . P T07F Conv. Selec. Ref

o " AP solvent /(s /% CROL/%
PtFe/La,0,CO, 70 1.0 2.0 ethanol - 92.2 36.4 [27]
PtSn/Si0, 100 0.5 2.0 2-Methyl-2-butanol - 37.6 71.5 [22]
Pv/r-GO 70 0.5 2.0 ethanol 0.2100 51.7 46.3 [25]
Pt,Sn/Sn0,/r-GO 70 0.5 2.0 ethanol 0.4800 >99.0 90.1 [25]
Pt@ Si0,/Sn0, 100 20.0 2.0 2-methyl-2-butanol - 4.1 100 [23]
PiSn@ SiO, 100 20.0 2.0 2-methyl-2-butanol - 41.1 66.7 [24]
PtSn/La,0,CO, 160 1.0 2.0 ethanol 0.0001 91.7 70.7 [28]
PiFe/BN* 100 - - - 0.0090 46.1 50.0 [29]
Pi/Si0,*" 80 1.5 - - 0.0120 - 15.0 [26]
PtSn/Si0," 80 1.5 - - 0.0300 - 39.0 [26]
PtFe/Si0," 80 1.5 - - 0.0055 - 44.0 [26]
PtCo/Si0," 80 1.5 - - 0.0360 - 32.0 [26]
PiGe/Si02" 80 1.5 - - 0.0110 - 15.0 [26]

a. gas phase reaction
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Table 3 Representative results for the selective hydrogenation of crotonaldehyde over Ir-based monometallic catalysts

Reaction conditions

TOF Conv. Selec.
Catalyst T t p H,y Ref
solvent /(s /% CROL/ %
/C /h /MPa
Ir/TiO," 70 - - 0.4830 - 28.0 [30]
I/ TiO,* 80 1.0 - 0.3230 94.0 64.2 [31]
Ir/7x0,-Si0," 100 - - - 4.0 23.0 [32]
Ir/TiO," 100 - - - 19.0 13.0 [32]
I/7:0,* 60 5.0 - - 32.2 74.3 [33]
Ir/Si10,* 80 8.3 - 0.0040 15.6 77.6 [34]

a: gas phase reaction
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Fig.4 (a) Proposed reaction mechanism of hydrogenation of crotonaldehyde over Ir-NbO,/SiO, ;

(b) Proposed reaction routes for the formation of crotyl alcohol over 3Ir-0.05Fe/BN catalysts



372 N S 4 %534 %
KA EVNEEBHEAT LESBEFENSHRRERR
Table 4 Representative results for the selective hydrogenation of crotonaldehyde over Ir-based bimetallic catalysts
Reaction conditions
Catalyst T t Py Tor Conv. Selec. Ref
P ;" P solvent /(s /% CROL/%
Ir-NbO,/Si0," 100 0.5 - - 41.6 92.8 [35]
Ir-FeO,/Si0," 80 10.0 - - 0.0180 65.6 90.8 [37]
0.1Fe/31/S10,* 80 10.0 - - 0.0110 39.2 83.4 [37]
Ir-FeO,_/BN* 80 6.0 - - 0.0070 55.6 84.4 [38]
3Ir-0.05( Cr-Fe) /Si0," 80 10.0 - - 0.0090 74.9 85.9 [36]
Ru-Ir/Zn0O* 80 10.0 - - 0.0030 93.5 86.6 [39]
AgIr,,/a-Co,0," 90 25 - - 0.1000 - 30.0 [44]
Ir-ReOx/Si0, 30 8.0 0.8 H,0 0.5600 92.0 90.0 [42]
Ir-0.1Mo/TUD-1 80 3.0 0.6 isopropanol 0.1000 99.9 86.8 [40]
Ir-MoO_/Si0, 30 1.0 0.8 H,0 - 78.9 94.2 [41]
Ir-WO_/Si0, 30 1.0 0.8 H,0 - 31.0 94.3 [41]
Ir-NbO_/Si0O, 30 1.0 0.8 H,0 - 44.0 92.3 [41]
Ir-FeO,_/Si0, 30 1.0 0.8 H,0 - 49.8 93.7 [41]
Ir-Re0_/Si0, 30 1.0 0.8 H,0 - 433 95.0 [41]
Ir-Re0,/Nb, O 30 1.0 0.8 H,0 - 54.2 91.2 [41]
Ir/MgO+Fe(NO, ), 30 10.0 8.0 CH,0H - 99.0 99.0 [43]

a: gas phase reaction
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Recent Advances in Selective Hydrogenation of Crotonaldehyde
over Noble Metal Catalysts

HU Yi-ming', ZHENG Wan-bin' ,TANG Cen', LI Yan-ming’, LU Ji-qing'"
(1. Key Laboratory of the Ministry of Education for Advanced Catalysis Materials, Institute of Physical Chemistry,
Jinhua 321004, China;
2. Zhejiang Normal University Library And Information Center ,Zhejiang Normal University, Jinhua 321004, China)

Abstract; Crotonaldehyde is an important «,B-unsaturated aldehyde and its selective hydrogenation is often used as
a model reaction to study the structure-activity relationship of catalysts. In recent years, the results of selective hy-
drogenation of crotonaldehyde over many noble metal catalysts have been reported. This review mainly summarizes
the latest progress of this reaction from the perspective of noble metal catalysts. By comparing the different reaction
behaviors of catalysts, the relationship between the properties of catalysts (such as catalyst structure, crystal/inter-
face effect, electronic effect and geometric effect) and the reaction performance is discussed. And perspective of
catalyst design is also discussed to further improve the catalytic performance.

Key words: crotonaldehyde; selective hydrogenation; Ir-based catalyst; Pt-based catalyst



