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Table S1 The specifications of supported Pd catalysts.

Catalyst N source

The concentration of 
N source in aqueous 

solution
(×10-2 mol·L−1)

N element inputting 
amount (mmol)

Pd loading a 
(wt.%)

Pd/rGO 0.58

Pd/NG-EDA-3.7 ethylenediamine 4.6 3.7 0.52

Pd/NG-AW-1.5 ammonia 3.8 1.5 0.53

Pd/NG-AW-2.2 ammonia 5.5 2.2 0.54

Pd/NG-AW-3.0 ammonia 7.5 3.0 0.47

Pd/NG-AW-3.7 ammonia 9.3 3.7 0.49

Pd/NG-Urea-2.2 urea 2.8 2.2 0.53

Pd/NG-Urea-3.7 urea 4.6 3.7 0.45

Pd/NG-Urea-5.2 urea 6.5 5.2 0.47
a The Pd loading was determined using a VISTA.MPX inductively coupled plasma (ICP) 
spectroscope.
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Table S2 Chemical composition of GO and various N-doped graphenes obtained by the elemental 
analysis.

Sample C (at%) O (at%) N (at%)
GO 48.2 48.5 0.3

NG-EDA-3.7 70.9 18.2 7.7
NG-AW-2.2 68.4 24.5 5.6
NG-AW-3.7 70.7 21.1 6.1
NG-Urea-3.7 63.3 29.4 5.7

Table S3 Pd dispersions for various catalysts 
Catalyst Pd dispersion (%)
Pd/rGO 12.1

Pd/NG-EDA-3.7 64.5
Pd/NG-AW-3.7 81.3
Pd/NG-Urea-3.7 90.1

Table S4 Chemical composition of various N-doped graphenes obtained by XPS analysis.

Sample
C/O/N 
(at%)

Pyridinic N 
(at%)

Amine moieties 
(at%) 

Pyrrolic N
 (at%)

Graphitic N 
(at%)

NG-AW-1.5 71.3/24.5/3.2 1.0 0.6 0.8 0.8
NG-AW-3.0 74.2/19.3/4.7 1.2 1.1 1.1 1.3
NG-Urea-2.2 68.1/26.8/3.7 1.1 0.7 1.0 0.9
NG-Urea-5.2 73.7/20.0/5.1 1.5 1.4 1.4 0.8

Table S5 Comparison of catalytic activities of Pd/NG-Urea-3.7 with the commerial Pd/C in the 
hydrogenation of cyclohexene.

Catalyst Conversion (%) Selectivity (%)
TOF

(mol·(molPd·h)−1)
Pd/C a 26.3 100 11035

Pd/NG-Urea-3.7 58.9 100 27463
Reaction conditions: 0.01g catalyst, 2 mL cyclohexene, 10 mL ethanol, 30 C, 1 MPa H2 pressure, 
1 h.
a Purchased from Changzhou mesoporous catalytic materials Ltd, Pd loading: 0.5 wt.%.
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Fig. S1 XPS spectra of C and N 1s for NG-EDA-3.7, NG-AW-2.2, and NG-AW-3.7.



Fig. S2 EDS spectra of NG-Urea-3.7 (A) and Pd/NG-Urea-3.7 (B).


