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Figure S1. N2-adsorption and desorption curves for NiB-EDA, NiB-LY, NiB-CA, 

NiB-EDTA, NiB and Beta catalysts.
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Figure S2. XPS Si 2p spectra of raw-NiB-EDA, raw-NiB-LY, raw-NiB-CA, raw-

NiB-EDTA and raw-NiB without calcination.
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Figure S3. XRD patterns at (a) 4-80o, (b) 30-80o of NiB, NiB-EDA, NiB-LY, NiB-

CA and NiB-EDTA.
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Figure S4. TEM images of NiB catalysts after reduction.
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Figure S5. TEM images of NiB-EDA, NiB-LY, NiB-CA and NiB-EDTA catalysts. 

The inset is the lattice fringe analysis of the Ni clusters.
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Figure S6. H2-TPD curves of NiB-EDA, NiB-LY, NiB-CA and NiB-EDTA catalysts. 
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Table S1. Pore structure features of NiB-EDA, NiB-LY, NiB-CA, NiB-EDTA, NiB 

and Beta catalysts

Catalyst
SBET

(m2/g)

Smicro

(m2/g)

Sext

(m2/g)

Vtol

(cm3/g)

Vmicro

(cm3/g）

NiB-EDA 560.3 439.6 120.7 0.374 0.173

NiB-LY 547.5 452.4 95.1 0.389 0.181

NiB-CA 576.2 451.7 124.5 0.385 0.178

NiB-EDTA 600.3 506.4 93.9 0.396 0.206

NiB 633.5 529.9 103.6 0.426 0.214

Beta 727.2 613.0 114.2 0.464 0.247
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Table S2. Elemental analysis of the NiB-EDA, NiB-LY, NiB-CA and NiB-EDTA

Samples NiB-EDA NiB-LY NiB-CA NiB-EDTA

Si (wt %) 41.5 41.4 41.3 41.7

Al (wt %) 2.3 2.4 2.4 2.2

Ni (wt %) 5.9 6.1 6.2 5.8
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Table S3. Isomers performance of catalysts in this work and reference

Samples Conversion
(%)

Isomers 
yield 
(%)

Isomers 
selectivity 

(%)

Reaction 
temperature 

(oC)
Reference

NiB-EDA 81.1 77.2 95.1 280 This work

NiB-Ly 80.5 76.7 95.2 290 This work

NiB-CA 79.4 73.5 92.6 290 This work

NiB-EDTA 77.5 74.0 95.4 290 This work

NiB 75.0 71.3 95.1 290 This work

Ni/SAPO-11 71.6 66.5 92.9 340 [1]

Pt/Ba-ZSM-5 47.8 43.7 91.5 325 [2]

Pt/Sr-MOR 51.3 40.6 79.1 325 [2]

Ni/SAPO-5 77.1 54.0 70.0 360 [3]

Pb/ZSM-22 83.9 76.3 90.9 320 [4]

Pt/HY 80.0 25.0 31.3 300 [5]

NiPB/HB 80.0 78.3 97.9 300 [6]

Ni/SAPO-11 74.3 49.6 66.8 360 [7]

Zn/KCC-1 69.8 67.0 96.0 260 [8]

Commercial 
Pt based 
catalysts

83.5 80.3 96.2 - -



11

Reference

[1] Y. Lyu, Z. Yu, Y. Yang, X. Wang, X. Zhao, X. Liu, Z. Yan, Metal-acid balance in 

the in-situ solid synthesized Ni/SAPO-11 catalyst for n-hexane hydroisomerization, 

Fuel, 243 (2019) 398-405.

[2] U.A. Al-Rawi, F. Sher, A. Hazafa, T. Rasheed, N.K. Al-Shara, E.C. Lima, J. 

Shanshool, Catalytic Activity of Pt Loaded Zeolites for Hydroisomerization of n-

Hexane Using Supercritical CO2, Industrial & Engineering Chemistry Research, 59 

(2020) 22092-22106.

[3] Y. Yang, X. Liu, Y. Lyu, Y. Liu, W. Zhan, Z. Yu, L. Fan, Z. Yan, Enhanced 

dispersion of nickel nanoparticles on SAPO-5 for boosting hydroisomerization of n-

hexane, Journal of Colloid and Interface Science, 604 (2021) 727-736.

[4] T. Li, W. Wang, Z. Feng, X. Bai, X. Su, L. Yang, G. Jia, C. Guo, W. Wu, The 

hydroisomerization of n-hexane over highly selective Pd/ZSM-22 bifunctional 

catalysts: The improvements of metal-acid balance by room temperature electron 

reduction method, Fuel, 272 (2020) 117717.

[5] Y. Injongkol, P. Khemthong, N. Yodsin, Y. Wongnongwa, N. Sosa, S. Youngjan, 

T. Butburee, B. Rungtaweevoranit, S. Kiatphuengporn, J. Wittayakun, F. Roessner, S. 

Jungsuttiwong, Combined in situ XAS and DFT studies on the role of Pt in zeolite-

supported metal catalysts for selective n-hexane isomerization, Fuel, 314 (2022) 

123099.

[6] Z. Li, L. Yang, L. Zhu, D. Xia, A Novel B-Doped NiP/Hβ Catalyst for n-hexane 

Isomerization with Synergistic Catalytic Mechanism of Metal Sites-Acid Sites, 



12

Catalysis Letters, 152 (2021) 1844-1853.

[7] Y. Yang, L. Xu, Y. Lyu, X. Liu, Z. Yan, Controllable synthesis of SAPO-11/5 

intergrowth zeolite for hydroisomerization of n-hexane, Microporous and Mesoporous 

Materials, 313 (2021) 110857.

[8] N.S. Hassan, A.A. Jalil, L.Y. Twu, N.A.A. Fatah, H.U. Hambali, I. Hussain, M.L. 

Firmansyah, Hydroisomerization of n-hexane over metal oxides-loaded fibrous silica 

catalyst for cleaner fuel production, International Journal of Hydrogen Energy, 48 

(2023) 20525-20537.


