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1. Catalytic Results 

  

1 2 3 4 5 6 7 8
0
5

10
15
20
25
30
35

Fr
eq

ue
nc

y 
[%

]

d [nm]

4.10.9 nm

Fig. S1 TEM images of Pd NPs (left) and particle size distribution (right)

Table S1 the catalytic performance over 0.1wt% Pd-Ac/γ-Al2O3 catalysta

a Reaction conditions: CAL 10 g, p-xylene 40 g, Pd 0.2 mg, 80 °C, H2 2 MPa, 800 rpm.

Selectivity, %Reaction 
time, min

Conversion, %
CAL

Average reaction rate 
(molCAL gPd

-1h-1) HCAL HCOL
10 13.0 295 95.9 4.1
35 28.8 187 95.8 4.2
60 40.1 152 95.3 4.7
120 60.6 115 95.2 4.8
250 75.1 68 94.1 5.9
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Table S2 The comparison of selectivity and reaction rate data reported in the literature.

Catalyst Pd, nm Conditions of CAL hydrogenation Selectivity to HCAL, % Reaction rate,
molCAL gPd

-1h-1

Ref.

Pd/C 5.5-6 Toluene; 22 °C; atmospheric H2 65% 0.7a [1]
Pd/NRGO(N-doped reduced graphene oxides) <1.4 H2O; 70 °C; 2 MPa H2 95.9% 157b [2]

<1.4 H2O; 70 °C; 2 MPa H2 96.1% 125c

3.2 H2O; 70 °C; 2 MPa H2 93.4% 97b

Pd/RGO 11.1 H2O; 70 °C; 2 MPa H2 87.3% 17b [2]
Pd/GO 13.4 H2O; 70 °C; 2 MPa H2 86.4% 17b [2]
Pd/γ-Al2O3 5.7 Decalin; 100 °C; 2 MPa H2 93.9% 11d [3]
Pd/BP(Boronate microparticles) 1.52 Methanol; 25 °C; 0.1 MPa H2 92% 50e [4]
Pd/SiO2 1.55 H2O; 25 °C; 0.1 MPa H2 87% 12e [4]
Pd/AC - Cyclohexane; 140 °C;1 MPa H2 90% 39a [5]

aInitial rate; bAverage rate in 0.5 h; cAverage rate in 0.75 h; dAverage rate in 1 h ; eAverage rate in 4 h. 
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Table S3 Influence of calcination temperature on the catalytic performance of Pd/γ-Al2O3 catalysta 

a Reaction conditions: CAL 10 g, p-xylene 40 g, Pd 0.5 mg, 80 °C, 6 h, H2 2 MPa, 800 rpm.
b Reduction in H2 at 250 °C for 0.5 h, calcination for 5 h under N2 atmosphere.

Table S4 Influence of reduction temperature on the catalytic performance of Pd/γ-Al2O3 catalysta

a Reaction conditions: CAL 10 g, p-xylene 40 g, Pd 0.5 mg, 80 °C, 6 h, H2 2 MPa, 800 rpm.
b Reduction in H2 for 0.5 h, calcination at 300 °C for 5 h under N2 atmosphere.
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Selectivity, %Sample Reduction
Temperature, °C

CAL Conversion, %
HCAL HCOL

Pd/γ-Al2O3
b 200 98.9 91.6 8.4

300 100 92.2 7.8
400 99.7 91.3 8.7
500 82.6 87.7 12.3

Selectivity, %Sample Reduction
Temperature, °C

CAL Conversion, %
HCAL HCOL

Pd/γ-Al2O3
b 250 100 92.2 7.8

350 100 92.2 7.8
450 99.9 91.9 8.1
550 99.9 90.7 9.3


