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S2
1. Supplementary Methods
Catalyst Activation Energy Measurement: 
To determine the activation energies for each stage of 12H-NPCZ dehydrogenation, reaction data at various temperatures were fitted using MATLAB software. The equilibrium rate constants k1, k2, and k3 for each stage were calculated by nonlinear least squares fitting. The concentrations of 12H-NPCZ, 8H-NPCZ, 4H-NPCZ, and NPCZ are denoted as A, B, C, and D, respectively. 
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By plotting the natural logarithm of the rate constants k1, k2, and k3 against 1/T, Arrhenius plots for each stage were obtained. The activation energies for each stage were then calculated according to the Arrhenius equation (1): 
	(1)
2. Supplementary Figures
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Figure S1 (a) Pore size distribution curves of LaxAlO supports; (b) Pore size distribution curves of Pd/LaxAlO catalysts.
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Figure S2 TEM images and particle size distributions of (a) Pd/La5AlO, (b) Pd/La15AlO, and (c) Pd/La20AlO catalysts.
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Figure S3 Product distribution profiles during dehydrogenation over (a) Pd/Al2O3 (b) Pd/La5AlO, (c) Pd/La15AlO, and (d) Pd/La20AlO catalysts.
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Figure S4 XPS spectra of Pd/La10AlO catalysts after cycle: (a) La 3d region; (b) O 1s region; (c) Pd 3d region.

3. Supplementary Tables
Table S1 Textural properties of supports and catalysts.
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	BET Surface Area
	Pore Volume
	Pore Size

	
	m2/g
	cm3/g
	nm

	Al2O3
	240
	0.52
	8.8

	La5AlO
	241
	0.82
	11.8

	La10AlO
	224
	1.07
	12.2

	La15AlO
	232
	0.71
	10.6

	La20AlO
	211
	0.69
	11.2

	Pd/Al2O3
	214
	0.51
	7.7

	Pd/La5AlO
	209
	0.67
	9.3

	Pd/La10AlO
	231
	0.74
	10.2

	Pd/La15AlO
	198
	0.62
	8.5

	Pd/La20AlO
	207
	0.58
	9.8
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