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Selective Hydrogenation of Cinnamaldehyde over Highly-Dispersed

Pd/Graphene Oxide
LIU Ping, WU Meng-yao,CHANG Wan-ting,ZHANG Wei-hong, LI Yong-xin
(Jiangsu Key Laboratory of Advanced Catalytic Materials and Technology,Changzhou University, Chang-
zhou 213164 ,China)

Abstract: Graphene oxide supported Pd catalyst (Pd/GO) was prepared by a facile method, and character-
ized by X-raydiffraction, Raman spectra, X-ray photoelectron spectroscopy. and transmission electron mi-
croscopy measurements. It showed highly dispersed Pd nanoparticles on the sheets of graphene oxide. The
catalytic performances of Pd/GO in the selective hydrogenation of cinnamaldehyde were investigated, and
the influences of different conditions on the activity and selectivity to benzenepropanal were simultaneously
tested. Compared to the Pd-based catalysts reported in the literatures and the commerial Pd/C catalyst,
Pd/GO exhibited a much higher catalytic activity even at the near room temperature and atmospheric pres-
sure. The turnover frequency based on Pd over Pd/GO reached up to 1 426.0h ', 24 times higher than
that over the commerial Pd/C.
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Fig. 1 Reaction pathway of hydrogenation of cinnamaldehyde
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Fig. 2 XRD and Raman patterns of GO
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Fig. 4 TEM images of Pd/C and Pd/GO catalysts
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Table 1 Catalytic activities of Pd/GO catalyst in the selective hydrogenation of cinnamaldehyde with a certain pressure
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AR AT R4
1 W 0.5 4 96. 6 10.9 24.7 64. 4
2 1:10 0.5 4 95. 2 66. 8 25.8 7.4
3 190 0.5 4 100 76.9 23.1 0
4 7K 0.5 4 100 66.0 34.0 0
5 7K 0.5 3 71.2 63. 2 36. 8 0
6 7K 0.3 4 83.0 72.6 27. 4 0
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Table 2 Catalytic activities of Pd/GO catalyst in the selective hydrogenation of cinnamaldehyde with atmospheric pressure

R WA RLE 1 /(/MPa) ] /b I IAEHE 8
KPR KPR T TS
1 K 0.1 8 45.6 64. 2 35.8 0
2 1:9D 0.1 8 100 62. 4 29.0 8.6
3 1:9D 0.1 4 33.7 64.9 35.1 0
4 1:10 0.1 4 51.2 63.3 34.0 2.7
5 1:1P 0.1 6 82.6 68. 3 25.8 5.9
6 1:9D 0.3 4 100 83.9 16.1 0

D OB SRR . R :20mg fEALF] 0. 5SmL PR . 10mL #5],30°C,
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Table 3 Comparison of catalytic performances of different carriers supported Pd catalysts in the selective hydrogenation of cinnamaldehyde

. AL O/ o RNET/ N R/ Y TOF/
&l e PR TR T R .

Pd-r-Al, O 1% 0. 05 2 mmol 40 6 2.0 99.9 70. 6 0.5 28.9 88.5
Pd/ZIF-gL131n 0. 05 2 mmol 40 6 2.0 61.6 90. 1 0.6 9.3 113.7
Pd/MWCNTL7ID 0.26 g 80 25 0.1 100 80.0 0 20.0 10. 6
Pd/ACHS] 0.1 3.0 mL 130 7.0 82.0 12.8 5.2 88.5
Pd/C 0.02 0.5 mL 30 4 0.3 4.4 58.7 0 41.3 58.2

Pd/GO 0.02 0.5 mL 30 4 0.3 100 83.9 0 16.1 1426.0

1) ZIF (Zeolitic imidazolate frameworks) J&—Fl 2 FL i AR 1 RL , 4 FR S il 47 DK B 156 B 2R 25 F 1 BE 5 2) MWOCNT S £ BEBR 40 K 45 .
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