[bookmark: _Hlk171546191][bookmark: OLE_LINK62]Supporting Information
[bookmark: _Hlk155621782][bookmark: _Hlk128949751][bookmark: _Hlk135249124]Preparation of nano Cu-Mo2C interface supported on ordered mesoporous biochar of ultrahigh surface area for reverse water gas shift reaction
[bookmark: _Hlk135249098]Xueyuan Pana, Hao Suna*, Mingzhe Maa, Haiquan Liaoa, Guowu Zhanb*, Kui Wanga,c*, Mengmeng Fanc, Jingcheng Xuc, Linfei Dingc, Kang Suna, Jianchun Jianga
[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK78][bookmark: OLE_LINK79]a Key Lab. of Biomass Energy and Material, Jiangsu Province, Key and Open Lab. of Forest Chemical Engineering, SFA, National Engineering Lab. for Biomass Chemical Utilization, Institute of Chemical Industry of Forest Products, Chinese Academy of Forestry, Nanjing 210042, China
[bookmark: OLE_LINK21]b Academy of Advanced Carbon Conversion Technology, College of Chemical Engineering, Huaqiao University, Xiamen, Fujian, 361021, China
c Co-Innovation Center of Efficient Processing and Utilization of Forest Resources, Nanjing Forestry University, Nanjing 210042, China 
* Corresponding author at: Institute of Chemical Industry of Forest Products, Chinese Academy of Forestry, Nanjing 210042, China.
[bookmark: _Hlk161604337]E-mail address: sunhao@icifp.cn (H. Sun); gwzhan@hqu.edu.cn (G. Zhan); wangkui@caf.ac.cn (K. Wang)


[image: ]
Fig. S1. (a) The N2 adsorption-desorption isotherms patterns of MB and 0.8wt.%Cu-20wt.%Mo2C/MB catalysts at different carburizing temperatures, and XRD patterns of Cu-Mo2C/MB catalysts with (b) different Cu loading and (c) different Cu-Mo2C loading.

[bookmark: _Hlk144740990]
[image: ]
Fig. S2. (a) The Raman patterns of 0.8wt%Cu-20wt%Mo2C/MB catalysts at different carburizing temperatures, and the SEM images of 0.8wt%Cu-20wt%Mo2C/MB catalysts at carburizing temperatures of (b) 750 ℃, (c) 800 ℃ and (d) 850 ℃.
[bookmark: _Hlk155622114]Raman spectroscopy was conducted to further determine the surface structures of the catalysts and reveal their phase composition. As shown in Fig. S2(a), the typical bands of carbon materials at 1330 cm-1 (D band) and 1590 cm-1 (G band), where the ordering of the carbon is shown by the intensity ratio of the D to G bands (ID/IG) (Baklanova et al. 2017). It is clear that the disorder structures of the catalysts exhibit similarities at different carburizing temperatures. 
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Fig. S3. The XPS spectra of (a) C 1s, and (b) O 1s of BC-1, BC-2, and MB.
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Fig. S4. (a) Stability evolution over 1.4wt.%Cu-35wt.%Mo2C/MB-800 catalyst, (b) XRD and (c) Raman patterns of catalysts before and after reaction. 
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[bookmark: _Hlk171546084][bookmark: _Hlk171366481][bookmark: _Hlk171522857]Fig. S5. The XPS spectra of (a) Mo 3d, (b) C 1s, (c) Cu 2p, and (d) Cu AES spectra of catalysts before and after reaction.
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[bookmark: _GoBack]Fig. S6. (a) TEM images of the used 1.4wt.%Cu-35wt.%Mo2C/MB-800 catalyst at 50 nm (The inset is distributions and mean diameters (<d>) of nanoparticles), (b) HRTEM image of the used 1.4wt.%Cu-35wt.%Mo2C/MB-800 catalyst, (c) EDS spectra of the used 1.4wt.%Cu-35wt.%Mo2C/MB-800 catalyst.
Table S1. Characteristics of specific surface area and pore structure of MB and Cu-Mo2C/MB catalysts.
	[bookmark: _Hlk120828932]Sample
	SBET
(m2/g)a
	Vtotal
(cm3/g)b
	Vmeso
(cm3/g)c
	Mo
(wt.%)d

	[bookmark: _Hlk144741640]MB
	2693
	1.56
	0.81
	-

	0.8wt.%Cu-20wt.%Mo2C/MB-750
	1361
	0.76
	0.36
	15.32

	0.8wt.%Cu-20wt.%Mo2C/MB-800
	1281
	0.73
	0.38
	16.02

	0.8wt.%Cu-20wt.%Mo2C/MB-850
	1356
	0.76
	0.38
	17.32


a Total surface area (SBET) obtained according to BET method with a 3 m2/g standard deviation.
b Total pore volume (Vtotal) obtained according to volume absorbed at P/P0 = 0.99.
c Mesopore volume (Vmeso) derived from the NLDFT model.
d Mo Loading obtained according to XPS.



Table S2. Compositions and positions of Mo 3d5/2, Cu 2p1/2 for all samples.
	Catalyst
	Mo 3d5/2 binding energy/eV
	
	Cu 2p1/2 binding energy/eV

	
	Mo2+
	Mo4+
	Mo6+
	
	Cu0
	Cu+

	0.8wt.%Cu-20wt.%Mo2C/MB-750
	5.06
	3.92
	91.02
	
	62.58
	37.42

	0.8wt.%Cu-20wt.%Mo2C/MB-800
	13.74
	5.51
	80.75
	
	56.09
	43.91

	0.8wt.%Cu-20wt.%Mo2C/MB-850
	14.11
	5.78
	80.11
	
	41.39
	58.61





Table S3. Comparison of CO2 conversion rate and CO selectivity for the as-prepared and reported catalysts.
	Catalyst
	CO2/H2
	GHSV
（ml/g/h）
	P
(Mpa)
	T
(°C)
	Rate
(×10-5molCO2/gcat/s)
	SCO
(%)
	Ref

	Cu/Mo2C-C
	1:2
	300000
	0.1
	500
	27.74
	99.1
	This work

	α-Mo2C/C
	1:3
	100000
	0.1
	500
	14.50
	100
	(Ahmadi Khoshooei et al. 2024)

	Cs-Mo2C
	1:2
	12000
	0.1
	500
	1.19
	~95
	(Zhang et al. 2019)

	
	1:4
	12000
	0.1
	500
	1.25
	~98
	

	Cu-Mo2C
	1:4
	12000
	0.1
	500
	1.55
	~96
	

	MoN/NC
	1:3
	8000
	0.1
	500
	1.01
	100
	(Jiang et al. 2022)

	Mo2C@N-C
	1:3
	24000
	0.1
	400
	1.56
	99.5
	(Ma et al. 2020)

	1K-Cu/Mo2C
	1:2.5
	84000
	0.1
	500
	12.20
	100
	(Xu et al. 2021)

	Mo2C/SBA-15
	1:1
	60000
	0.1
	500
	4.09
	98
	(Marquart et al. 2021)

	Mo2C/SiO2
	
	
	
	
	6.32
	98
	

	Cu-Mo2C-C
	1:4
	60000
	0.1
	400
	0.85
	100
	(Xiong et al. 2018)

	Cu–Mo2C–NC
	
	
	
	
	1.72
	100
	

	MoxC
	1:3
	3000a
	0.1
	400
	-
	98
	(Liu et al. 2020)

	MoC/γ-Al2O3
	1:3
	60000
	0.3
	500
	1.34
	100
	(Sun et al. 2021)

	Pt/CeO2
	1:3
	72000
	0.1
	450
	2.12
	99
	(Zhao et al. 2021)

	Co−Fe@(N)G
	1:3
	6000
	0.1
	500
	1.04
	98
	(Peng et al. 2021)

	K-Mo2C/γ-Al2O3
	1:3
	13320
	2.1
	450
	1.74
	99.3
	(Juneau et al. 2020)

	NiCu-Saponite
	1:4
	15000
	0.1
	500
	1.97
	89
	(Nityashree et al. 2020)

	NiCo-Saponite
	
	
	
	
	1.82
	37
	

	Ni-Saponite
	
	
	
	
	2.12
	16
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