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1. [bookmark: _Toc162857697]Catalytic Performance of the Pd/CeO2-x Catalysts
[bookmark: _Hlk165989572]Table S1 Catalytic performance of Cis-C18:1 hydrogenation over Pd/CeO2-x catalysts
	Catalysts
	Cis-C18:1 conversion (%)
	Selectivity (%)
	Pd dispersion (FE)a

	
	
	MS
	Trans-C18:1
	

	Pd/CeO2-300
	89.1
	86.9
	12.6
	0.52

	Pd/CeO2-500
	99.8
	93.2
	5.4
	0.56

	Pd/CeO2-700
	80.6
	85.4
	14.0
	0.52

	Pd/CeO2-900
	74.7
	81.7
	18.0
	0.50


[bookmark: _Hlk153981160]Reaction condition: [25 mL Cis-C18:1 in n-hexane solution (0.14 mol/L), 0.03 g Pd/CeO2-x catalyst, 0.3 MPa H2, 1 h, 30 °C]. aThe formula for the Pd dispersion (FE) is calculated as: , in which , dvs refers to the particle size of the metal measured by TEM, while dat represents the atomic diameter of the metal (Langmuir 1997, 13, 5613–5620)
2. Physical Property of Pd/CeO2-x Catalysts
[image: ]
Fig. S1 a N2 absorption-desorption isotherms and b pore size distribution of Pd/CeO2-x catalysts 

[bookmark: _Hlk165968505][image: ]
Fig. S2 TEM images of a Pd/CeO2-500 and b Pd/CeO2-700
[bookmark: _Hlk165966289][image: ]
Fig. S3. TEM images of a-1 Pd/CeO2-300, and a-2 Pd/CeO2-900 with particle-size distribution. EDX mapping of b-1 Pd/CeO2-300, b-2 Pd/CeO2-900, b-3 Pd/CeO2-500, and b-2 Pd/CeO2-700
Table S2 Composition, structure and structural data of Pd/CeO2-x samples 
	Catalysts
	Pd (wt%)a
	SBET (m2/g)b
	Vp (cm3/g)b
	Dp (nm)b
	dCeO2 (nm)c

	Pd/CeO2-300
	0.98
	33.15
	0.33
	28.13
	23.60

	Pd/CeO2-500
	1.01
	23.12
	0.29
	33.29
	23.80

	Pd/CeO2-700
	0.97
	18.17
	0.27
	33.33
	26.50

	Pd/CeO2-900
	1.00
	5.49
	0.32
	67.06
	89.50


aPd loading of catalyst samples, determined by ICP-AES. bSBET and Vp represented the BET surface area, pore volume, respectively, which were measured by N2 adsorption-desorption. cAverage diameter of CeO2 crystal particles, calculated by the Debye-Scherrer equation based on XRD patterns.
[bookmark: _Toc162857699]3. Chemical States of Catalyst Surface Elements
Table S3 Raman data of the Pd/CeO2-x catalysts
	Catalysts
	F2g peaka (℃)
	OV defects peaka (℃)
	I(584)/I(467)b

	Pd/CeO2-300
	467 
	586 
	0.14

	Pd/CeO2-500
	468 
	583 
	0.27

	Pd/CeO2-700
	466 
	584 
	0.08

	Pd/CeO2-900
	464 
	580 
	0.07


a The temperature of the corresponding peak.
b Determined from relative peak area of Raman results.
Table S4 O 1s data of the Pd/CeO2-x catalysts
	Catalysts
	OⅠ
	OⅡ
	OⅢ

	
	B.E. (eV)a
	Content (%)b
	B.E. (eV)
	Content (%)
	B.E. (eV)
	Content (%)

	Pd/CeO2-300
	529.2
	67.8
	531.1
	23.2
	532.6
	9.0

	Pd/CeO2-500
	529.2
	64.7
	531.2
	28.0
	532.5
	7.3

	Pd/CeO2-700
	529.2
	65.7
	531.1
	25.4
	532.7
	8.9

	Pd/CeO2-900
	529.2
	50.8
	531.4
	22.4
	533.3
	26.8


a Binding energy for O 1s.
b Determined from relative peak area of fitted XPS results.
Table S5 Ce 3d data of the Pd/CeO2-x catalysts
	Catalysts 
	Ce3+
	Ce4+

	
	B.E. (eV)a
	Content (%)b
	B.E. (eV)
	Content (%)

	Pd/CeO2-300
	903.0, 900.0 
	30.9
	916.4, 906.9, 900.8
	69.1

	Pd/CeO2-500
	902.8, 900.1
	33.0
	916.4, 906.9, 900.8
	67.0

	Pd/CeO2-700
	902.9, 900.0
	29.6
	916.2, 906.6, 900.6
	70.4

	Pd/CeO2-900
	902.7, 900.0
	28.6
	916.3, 907.1, 900.6
	71.1


[bookmark: _Hlk162873472]a Binding energy for Ce 3d3/2.
b Determined from relative peak area of fitted XPS results.
Table S6 Pd 3d data of the Pd/CeO2-x catalysts
	Catalysts
	Pd0
	Pd2+

	
	B.E. (eV)a
	Content (%)b
	B.E. (eV)
	Content (%)

	Pd/CeO2-300
	335.7
	41.8
	337.7
	58.2

	Pd/CeO2-500
	335.4
	64.0
	337.3
	36.0

	Pd/CeO2-700
	335.6
	60.3
	337.6
	39.7

	Pd/CeO2-900
	335.8
	56.6
	337.7
	43.4


[bookmark: _Hlk162873503]a Binding energy for Pd 3d5/2.
b Determined from relative peak area of fitted XPS results.
[bookmark: _Toc162857700]4. Structure-Dependent Kinetics over Pd/CeO2-x Catalysts
[bookmark: _Hlk165908293]Table S7 Catalytic performance of Cis-C18:1 hydrogenation over Pd/CeO2-x catalysts
	Reaction time (h)
	Cis-C18:1 conversion (%)
	Selectivity (%)
	Carbon balance (%)

	
	
	MS
	Trans-C18:1MS
	

	0.5 
	75.6
	80.2
	18.9
	99.1

	1.0 
	99.8
	93.2
	5.4
	98.6

	1.5 
	99.6
	96.3
	2.4
	98.7

	2.0 
	100.0
	99.8
	0.0
	99.8


Reaction condition: [25 mL Cis-C18:1 in n-hexane solution (0.14 mol/L), 0.03 g Pd/CeO2-x catalyst, 0.3 MPa H2, 30 °C].
Table S8 Catalytic performance of Cis-C18:1 hydrogenation over Pd/CeO2-x catalysts
	Reaction temperature (°C)
	Cis-C18:1 Conversion (%)
	Selectivity (%)
	Carbon balance (%)

	
	
	Trans-C18:1
	MS
	

	30 
	75.6
	80.2
	18.9
	99.1

	40 
	86.4
	85.9
	13.3
	99.2

	50 
	91.3
	86.2
	12.6
	98.8

	60 
	94.7
	86.3
	11.1
	97.4


Reaction condition: [25 mL Cis-C18:1 in n-hexane solution (0.14 mol/L), 0.03 g Pd/CeO2-x catalyst, 0.3 MPa H2, 0.5h].
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