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Table S1. Physicochemical properties of Co based catalysts.

Catalysts Particle size (nm)?
HCP-Co 28.2
FCC-Co 323

Spent-HCP-Co 30.2

2 calculated by Scherrer equation



Table S2. Fitting parameters in the pseudo-first-order kinetic analysis of the

hydrogenation of HMF over HCP-Co and FCC-Co.

Samples T (K) K (min™) R%w) Ea (kJ/mol) R?
HCP-Co 413.15 0.015 0.99 30.8 0.99
433.15 0.029 0.98
453.15 0.065 0.99
473.15 0.093 0.98
FCC-Co 413.15 0.0014 0.99 51.2 0.98
433.15 0.0022 0.98
453.15 0.0030 0.99

473.15 0.0043 0.98




Table S3. Physicochemical properties of supported Co catalysts.

Entry Catalyst D (nm) Seet (m%/g)

1 HCP-Co/CNTs 20.2 133.5
2 FCC-Co/CNTs 17.3 124.5




Table S4. The hydrogenolysis performance of HMF to DMF over different catalysts.

HMF Con. DMEF yield
Entry Catalyst Condition Ref.
(%) (%)
180 °C, 2.0 MPa,
1 HCP-Co 100 97.7 This work
2h,005¢g
180 °C, 2.0 MPa,
2 Ru/CoFe-LDO 100 98.2 [1]
2 h,
150 °C, 1.0 MPa,
3 PdAus/GC800 86.8 94 .4 [2]
4h,005¢g
180 °C, 4.5 MPa,
4 Ni/C 100 75 [3]
2h,005¢g
180 °C, 4.0 MPa,
5 7Ni-30W2C/AC 100 96 [4]
3h,0.12 g
130 °C, 1.0 MPa,
6 2%Ni-20%Co/C 99 95 [5]
24h,0.2 g
200 °C, 1.0 MPa,
7 Cu-Ni/Al203 99 53 [6]
24h,05 ¢
220 °C, 3.0 MPa,
8 Cu-Co/ALOs3 100 78 [7]
8h,0.5¢g
180 °C, 1.5 MPa,
9 Co@Cu/CoAl20x 100 98.5 [8]

5h,0.1¢




Table S5. The adsorption energy (eV) of HMF and BHMF on catalysts.

FCC-Co (111) Em Esubstrate EM@substrate Eads
HMF -302.12 -95.07 -398.36 -1.17
HCP-Co (1120) Em Esubstrate EM@substrate Eads
HMF -602.24 -95.07 -699.02 -1.71




Table S6. Calculated Co-O/C=0 bond lengths in all initial, transition, and final states.

HCP-Co (A) FCC-Co (A)
States C=0(A) C=0--Co(A) C=O(A) C=0--Co(A)
Initial state (IS) 1.303 1.859 1.343 2.004
Transition state (TS) 1.315 1.864 1.384 1.881

Final state (FS) 1.406 1.814 1.399 1.835




Figure S1. (a) TEM image and (b) HRTEM image of FCC Co reduced at 873K. The

inset image corresponds to FCC Co-associated fast Fourier transformation.
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Figure S2. (a) HMF conversion and (b) DMF selectivity over various Co catalysts.

Reaction conditions: HMF, 0.378 g; catalyst, 0.05 g; 30 mL THF; agitation speed,

1000 rpm; 453 K; 2 MPa.
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Figure S3. Fitting of the pseudo-first-order kinetic model to the hydrogenation of

HMF reaction experimental data collected over (a) HCP-Co and (b) FCC-Co.
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Figure S4. (a) N2 adsorption—desorption isotherms, (b) XRD patterns, and (c)

enlarged XRD patterns, of HCP-Co/CNTs and FCC-Co/CNTs.
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Figure S5. Hydrogenation performance of (a) HCP-Co/CNTs and (b) FCC-Co/CNTs.
Reaction conditions: HMF, 0.378 g; catalyst, 0.05 g; 30 mL THF; agitation speed,

1000 rpm; 453 K; 2 MPa.
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Figure S6. Cinnamyl aldehyde conversion over HCP-Co and FCC-Co catalysts.
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Figure S7. Acetophenone conversion over HCP-Co and FCC-Co catalysts.
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Figure S8. Styrene conversion over HCP-Co and FCC-Co catalysts.
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Figure S9. Phenol conversion over HCP-Co and FCC-Co catalysts.
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Figure S10. Nitrobenzene conversion over HCP-Co and FCC-Co catalysts.
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