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1.	Materials and Methods
1.1	Chemicals and materials 
Colloidal silica (AS-40, 40 %, Aldrich), NaAlO2 (Sinopharm Chemical Reagent), tetraethyl orthosilicate (98%, Tianjin GuangFu Fine Chemical Research Insititute), aluminium isopropoxide (98%, Tianjin GuangFu Fine Chemical Research Insititute), cetyltrimethylammonium bromide (CTMAB, 99%, Sinopharm Chemical Reagent), ion-exchange resin (Amberlite IRA-900(Cl), Alfa), NaOH (99%, Beijing Chemical Works), hexamethyleneimine (HMI, 98%, Aladdin), tetrapropylammonium hydroxide (TPAOH 25 %, Tianjin GuangFu Fine Chemical Research Insititute), Stearic acid (98%, Aladdin), dodecane (98%, Aladdin), 1,4,7,10-Tetraazacyclododecane (cyclen, 97%, Aladdin), Nickel nitrate hexahydrate (98%, Aladdin)
1.2	Synthetic procedures of zeolite supports
[bookmark: _Hlk40453235]Laminar MWW-type zeolite precursor (MCM-22P) was synthesized by using hexamethyleneimine (HMI) as an organic structure-directing agent. The molar composition of the initial gel is 1.0Al2O3:30SiO2:2.5Na2O:10HMI:580H2O 1. Typically, 0.182 g sodium aluminate and 0.094 g sodium hydroxide were mixed with 7.738 g deionized water. Subsequently, 4.5 g colloidal silica (40 wt%) and 0.9 g HMI were added. After continuously stirring for 3 hours, the gel was transferred into a 25 mL teflon-lined stainless-steel autoclave. The crystallization was conducted at 140 °C for 4 days under rotation conditions. The obtained powder was washed three times with water and ethanol, and then dried overnight at 100 °C. MCM-22 was obtained by the calcination of MCM-22P at 550 °C for 5 hours.
2D ITQ-2 zeolite was prepared by the expansion and delamination of as-synthesized MCM-22P zeolite. Specifically, 60 g cetyltrimethylammonium hydroxide (CTMAOH, 25 wt%) was mixed with 18 g tetrapropylammonium hydroxide (TPAOH, 25 wt%) and 12 g H2O. Then, 3 g MCM-22P was added and refluxed at 85 °C for 16 hours. Delamination was conducted by placing the expansion slurry in an ultrasound bath for 1 hour, maintaining a pH of 12.5 at 50 °C. The solid product was washed with deionized water three times, dried at 100 °C and calcined at 600 °C for 8 hours, eventually, the target 2D zeolite ITQ-2 was obtained.
[bookmark: _Hlk109053835]The Y zeolite was synthesized in a highly basic synthesis solution using Na+ as an inorganic structure-directing agent. The molar composition of the synthetic gel is 15SiO2:5Al2O3:10NaOH:200H2O 2. Then, the crystallization was conducted in a conventional oven at 100 °C for 3 days. Afterwards, the as-synthesized sample was washed with water and centrifuged three times, followed by drying at 100 °C overnight.
[bookmark: _Hlk108806179]1.3	Preparation of Ni/zeolite materials
[bookmark: _Hlk109114119]The Ni nanoparticles were introduced into zeolite supports by the conventional impregnation method. Briefly, the prepared zeolites were firstly transferred to NH4-form samples by ion-exchanging three times in 1M NH4NO3 solution (20mL/gcat) at 80 °C for 3 hours. After that, Ni(NO3)2·6H2O was diluted in water, then the Ni solution was dropped into zeolite supports, followed by extensively grinding in an agate mortar. Eventually, the as-synthesized Ni/zeolites were evacuated at room temperature overnight and calcined at 500 °C for 4 hours, followed by the reduction at 560 °C for 4 hours in H2. 
[bookmark: _Hlk109114135]In comparison, the ligand-chelating impregnation strategy was performed to load Ni on ITQ-2, and the obtained sample is named Ni/ITQ-2-co. In a typical procedure, Ni(NO3)2·6H2O and accordant mole of organic ligand (cyclen) were dissolved in water. Then the solution was heated at 80 °C for 2 hours under stirring. Afterwards, the Ni-cyclen solution was added to the desiccated ITQ-2 zeolite drop by drop. After extensively grinding, the solid powder was evacuated overnight at room temperature. Eventually, the Ni/ITQ-2-co sample was activated under the same condition as mentioned above. 
1.4	Characterization techniques
[bookmark: _Hlk109115311][bookmark: _Hlk109115180][bookmark: _Hlk109501667][bookmark: _Hlk109120840][bookmark: _Hlk109120996][bookmark: _Hlk109121050][bookmark: _Hlk109116304][bookmark: _Hlk109116376]Powder X-ray diffraction (XRD) analysis was performed on a Rigaku D-Max 2550 diffractometer using Cu Kα radiation (λ = 1.5418 Å, 50 KV). The scanning electron microscope (SEM) was performed on a JSM6700F electron microscope. Transmission electron microscopy (TEM) was measured on JEM-2200FS microscope. The elemental distribution was mapped by a JEM-2100 scanning transmission electron microscopy instrument equipped with X-Max EDS-Detector from Oxford Instruments (EDS-STEM). The decomposition of the Ni precursor was monitored by a thermogravimetric analysis system (NETZSCH STA499F3 QMS403D\Bruker V70) in the air. The textural properties of prepared materials were obtained via nitrogen adsorption-desorption analysis with a Micromeritics ASAP 2020 Plus analyzer at 77 K. Chemical compositions of as-synthesized samples were determined with inductively coupled plasma-optical emission spectrometry (ICP-OES) on an iCAP 7000 SERIES. Fourier transform infrared spectroscopy (FTIR) spectra were measured on a Bruker FTIR IFS-80V/S with KBr pellets, and baseline correction was applied after measurement. X-ray photoelectron spectroscopy (XPS) spectra were measured on a Thermo ESCALAB 250 spectrometer with monochromatized Al Kα excitation. The ultraviolet-visible diffuse reflectance spectroscopy (UV-Vis DRS) was recorded in the spectral region of 200 nm to 700 nm against the support as a reference, on a SHIMADZU U-4100. The 29Si MAS NMR spectra were recorded on a AVANCE NEO multinuclear solid-state magnetic resonance spectrometer. The temperature-programmed desorption of ammonia (NH3-TPD) and temperature-programmed reduction of hydrogen (H2-TPR) experiments were conducted with a Micromeritics AutoChem II 2920 automated chemisorption analysis unit. For NH3-TPD, each sample was activated in He at 500 °C for 1 h. and then ammonia was induced to the sample for 0.5 h at 50 °C. Sequentially, He purged the sample for 2 h to remove physisorbed molecules. Afterwards, the sample was heated to 700 °C with a temperature increment of 10 °C min−1 in He flow for the desorption of ammonia. For H2-TPR, the sample was pretreated at 300 °C for 1 hour in He flow. After that, the sample was cooled to 100 °C, and introducing the flow of 10% H2 in He. Whereafter, the profile of H2 reduction was recorded in the flow of H2/He with the increasing temperature from 100 °C to 700 °C at a rate of 10 °C/min.
1.5	Catalytic tests
The deoxygenation reaction of stearic acid (SA) or palm oil was carried out in a batch autoclave (CHEMN Instrument, 100 ml). In a typical run, 0.1 g Ni/zeolite, 1 g SA and 40 mL dodecane were introduced into the batch autoclave. The autoclave was sealed and firstly purged with N2 (30 bar) three times to remove the residual air, followed by filling with the reaction gas H2 (40 bar) at room temperature. The reaction was performed at 260 °C at a stirring speed of 1000 rpm. The liquid products were obtained by in-situ sampling every 20 min and analyzed by gas chromatography (GC, Agilent 7890B) equipped with HP-innowax column (30 m × 320 µm × 25 µm) and FID detector. The methyl heptadecanoate was used as a quantitative internal standard in GC measurement. The mass balance was above 98%.
1.6	Catalysis calculation
The yield of diesel (n-C18 and n-C17), conversion, and normalized rate were calculated based on the following equations:
The normalized rate (gSA gNi-1 h-1) = mass of converted SA/the mass of nickel in the catalyst/reaction time (h)								(Equation S1)
The conversion (%) = mass of the converted SA/mass of the starting SA×100% (By GC analysis)											(Equation S2)
The selectivity (%) = mass of one product/ mass of all the products×100% (By GC analysis) 											(Equation S3)
The diesel yield (%) = mass of actually produced diesel/mass of theoretically produced diesel×100% (By GC analysis)						(Equation S4)


2.	Supplementary Figures and Tables
[image: ]Fig. S1 XRD patterns of H-form zeolite supports.
[image: ]
Fig. S2 Pore size distributions of the prepared Ni/zeolite samples.
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Fig. S3 SEM images of zeolite supports (a) Y, (b) MCM-22, and (c) ITQ-2.
[image: ]
Fig. S4 SEM images of Ni/Y (a), Ni/MCM-22 (b), Ni/ITQ-2 (c) and Ni/ITQ-2-co (d).
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Fig. S5 STEM-EDS analysis for Ni/ITQ-2 (a) and Ni/ITQ-2-co (b). The scale bar is 100 nm.
[image: ]
Fig. S6 FT-IR spectra of 2D materials (a) ITQ-2 and uncalcined Ni/ITQ-2 samples in the spectral region of 3700−3800 cm−1; (b) uncalcined Ni/ITQ-2 and uncalcined Ni/ITQ-2-co samples in the spectral region of 2600−3100 cm−1.
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Fig. S7 XPS profiles of the Ni/ITQ-2 (a) and Ni/ITQ-2-co (b).
[image: ]
Fig. S8 TEM images of Ni/ITQ-2 (a) and Ni/ITQ-2-co (b) after the deoxygenation reaction.
[bookmark: _Hlk50903123][bookmark: _Hlk64226151]Table S1. Ni loadings, Si/Al ratios and textural properties of prepared Ni/zeolites.
	Sample
	Ni
(wt%)a
	Si/Al a
	Stotal
(m2·g-1)b
	Sext
(m2·g-1)c
	Vmicro
(cm3·g-1)c
	Vmeso
(cm3·g-1)d

	Ni/Y
	2.1
	3.5
	604
	57
	0.26
	0.09

	Ni/MCM-22
	2.3
	16.7
	413
	147
	0.12
	0.96

	Ni/ITQ-2
	2.3
	20.0
	531
	431
	0.06
	0.61

	Ni/ITQ-2-co
	2.7
	20.0
	555
	415
	0.06
	0.64


a Measured by inductively coupled plasma-optical emission spectrometry (ICP-OES).
b Stotal was calculated by the BET method. 
c Sext and micropore volume (Vmicro) were calculated by the t-plot method. 
d Mesopore volume (Vmeso) was obtained using the BJH method (from desorption).
Table S2. Comparison of catalytic performance over some representative materials for deoxygenation of SA.
	Catalyst
	Metal (wt.%)
	Reaction composition a
	Temp. (°C)
	Norm. rateb
(gSA gNi-1 h-1)
	Ref.

	Ni/ITQ-2-co
	2.8
	10/1
	260
	168b
	This work

	Ni/HBEA-MS
	40
	25/1
	260
	95 c
	3

	Ni/TPA-HBEA
	35
	25/1
	260
	53 c
	4

	Co/ZSM-5-GR
	3.8
	5/1
	260
	39 c
	5

	Mo/ZSM-22
	20
	5/1
	260
	6 c
	6


a The reaction composition refers to the mass ratio of substrate to the catalyst in the reaction slurry. 
b The normalized rate in this work is calculated based on the initial rate of the reaction, referring to the mass of converted SA per mass of Ni sites per hour. 
c The normalized rates in the references are reported values or calculated according to the reported yield after certain reaction time.
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