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Fig.1 Classical adsorption modes of unsaturated aldehydes over

metal catalyst surface ®’
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Fig.2 Reaction modes over different catalysts
(a) Pt/Si0,; (b) Pt-Sn0,/Si0y; (c) Pr@ZIF-8;
(d) Pt-Sn0,@ZIF-8 >
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Fig.3 Reaction modes of cinnamaldehyde hydrogenation over (a) PL@MAF-6 S (b) Pt@Ui0-66-NH, [32]catalysts
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Table 1 The size of MOFs and substrates

MOFs Pore width /nm Substrates Size /nm
ZIF-67/71F-8 0.33/0.34 Crotonaldehyde 0.31 x0.56
UiO-66-NH, 0.60 trans-2-pentenal 0.40 x 0.81
MFA-6 0.76 3-methylcrotonaldehyde 0.60 x 0.79
Ui0-66 0.80 Cinnamaldehyde 0.54x0.92
MIL-100 0.55. 0.86 Furfural 0.64 x 0.81
MIL-101 1.30. 1.50 Citronellal 0.41x0.53%x1.30
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Fig.4 Tlustration of the preparation of (a) MNPs/MOFs@MOF's nanocomposites **
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Fig.5 Scheme illustration of synthetic procedure of FeXCO@NC[Sx]
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Table 2 Summary of unsaturated aldehydes over MOF's based catalysts

Reaction conditions Cat/Sub/
CatalystT Conv. /% Sel." 1% . Ref.
T/C t/h  Py/MPa Solvent (mg*mmol ™)
Substrate: cinnamaldehyde
Pt@MFA-6 80 48 3 Ethanol 95.2 94 61.7 [31]
Pt@Ui0-66-NH, 25 44 4 Methanol 98.7 91.7 1.6 [32]
Pt/Ui0-66 150 12 - Isopropanol 90.5 94.6 4.0 [33]
Co-MOF-74@(Pt@Fe,0,) 25 1 1 Ethanol 63 100 12.7 [42]
PINi, , NWs@Ni/Fe,-MOF 40 2 3 IS"prfgp‘?“fy O 995 33 1"/0.8 [43]
PyYMIL-100@MIL-100 25 4 0.1 Isopropanol 95 96 0.2°/0.5 [44 ]
Co-MOF-74@Pt@Co-MOF-74 25 5 0.1 Ethanol 35 70.1 23.7 [45]
MIL-101(Fe) @Pt@MIL-101(Fe) 25 24 3 EhanoVH,0 943 970 122 [45]
MIL-101(Cr)@Pt@MIL-101(Fe) 25 20 3 (10 1) 99.8 956 12.5 [45]
MIL-101 @Pt@FeP-CMP 25 0.25 3 Methanol 97.6 97.3 3885 [46 ]
Z1F-67@Si0,-CPTEOS 180 12 - Isopropanol 84.6 95.0 3.3 [47 ]
Ui0-66 120 24 - Isopropanol >99 94 21.7 [48 ]
Au@UiO-F, 70 24 3 Isopropanol 6 >909 60 [59]
Co@N-CNTs 25 14 2 H,0 100 100 20 [56]
FeysCo@NC 80 2 2 H,0 95.1 917 20 [57]
Substrate: crotonaldehyde
Au@ZIF-8 80 24 0.5 THF 13 93 - [28]
Pt@Ui0-66-NH, 70 18 3 Isopropanol 30 70.4 - [58]
Substrate: 3-methylcrotonaldehyde
Pi@ZIF-8 80 2 3 Cyclohexane >90 >84 28.0 [29]
MIL-101(Fe)@Pt@MIL-101(Fe) 25 24 3 Tsopropanol 509 925 137 [45]
Substrate: acrolein
MIL-101(Fe) @Pt@MIL-101(Fe) 25 3 3 Chloroform 52.7 97.3 13.7 [45]
Substrate: 2-pentenal
Pt-1.5Sn0,@ZIF-8 80 17 3 Cyclohexane 10.6 80.9 84.0 [30]
Substrate: furfural
Pt/Ui0-66 150 12 - Isopropanol 99.5 93.9 4.0 [33]
CeO,/Pd@MIL-53(Al) 80 2 6 H,0 100 85.3 47.6 [35]
Pt/Ce0,@Ui0-66-NH, 80 54 1 Isopropanol >99.3 >99 0.5°70.24 [36]
Ru/Ui0-66 20 4 0.5 H,0 949 100 82.6 [50]
Co@N-CNTs 60 5 2 H,0 100 100 20 [57]
MIL-101(Cr)@Pt@MIL-101(Cr) 25 5 3 Et?fg".l/ ?)Zo 985  99.8 13 [45]
4LH-Co@NC 160 8 2 H,0 100 97 20%0.2 [55]
Substrate: citronellal
Pt@ZIF-67 60 12 1 Methanol 97.34 100 28.8 [49 ]

a. unsaturated alcohol; b. calculated by the amount of Pt (mg);

c. calculated by mole percent of Pt in catalyst; d. calculated by mole percent of Co in catalyst
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Abstract: It has been attracting attention for a long time that selective hydrogenation of unsaturated aldehydes to

unsaturated alcohol is often selected as a representative reaction for the selective hydrogenation of C = O bond.

However, it is still a great challenge to obtain the efficient catalysts with high activity and selectivity. In recent

years, due to the unique properties of metal organic frameworks (MOFs) materials, they were focused on the field of

hydrogenation by more and more researchers, which were often used as catalyst supports or directly as catalysts to

improve the yields of unsaturated alcohols. Therefore, this paper reviews the latest progress and technical challenges

of different MOF's and their derivatives in the selective hydrogenation of unsaturated aldehydes, and the properties of

these materials are also discussed. In addition, the analysis of catalyst structure, catalytic performance and reaction

mechanism was reviewed to provide research ideas for designing effective catalysts and achieving higher yields of

unsaturated alcohols.
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