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Fig. S1 XPS survey spectrum of Co@NCNTs-600-800 (a) and O 1s spectrum (b-d) of

Co@NCNTs-600-700, Co@NCNTs-600-800 and Co@NCNTs-600-900 catalysts.
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Table S1 Physicochemical characteristics of Co catalysts.

Samples Content? Sger® Vpore? Particle size® Co Species? N Content of N types?
(wt.%) (m?/g) (cm3/g) (nm) (%) Content¢ (at.%)
" Co  CoO, NI N2 N3
Co@NCNTs-600-700 39.4 117.4 0.348 21.4 24.5 75.5 3.99 59.2 19.9 20.9
Co@NCNTs-600-800 40.3 200.7 0.588 28.6 26.2 73.8 3.83 67.5 0 325
Co@NCNTs-600-900 40.8 158.2 0.454 52.1 38.5 61.5 3.17 434 0 56.6

@ Determined by ICP.

b Calculated by N, physisorption.

¢ Calculated by Scherrer equation.

d Determined by XPS.

N1: pyridinic-N

N2: pyrrolic-N

N3: graphitic-N
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Fig. S2 Effect of reaction time on the hydrogenation of FAL over Co@NCNTs-600-800.
Reaction conditions: Catalyst = 30 mg, FAL = 1 mmol, Water =10 mL, Reaction

temperature = 80 °C, H, pressure = 4 MPa.
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Fig. S3 The XRD patterns of the catalyst with different reaction time. Reaction

conditions: Catalyst = 30 mg, FAL = 1 mmol, Water =10 mL, Reaction temperature =

140 °C, H, pressure =4 MPa.



1.0
(a) —e—120 °C, k= 0.0117 min”, R* = 0.9998
al —— 10 °C, k=0.0172 min", R* = 0.9967
““[ ——140°C, k=0.0202 min", R* = 0.9998
——150 °C, k= 0.0259 min", R* = 0.9959
7 06
=
= 04}
0.2fb
0.0 L— . " .

10 15 20

h

Reaction Time (min)

1.0
(b) —=—120 °C, k=0.0003 min", R* = 0.9911
—e—130 °C, k= 0.0019 min", R = 0.9937
0.8F 4 140°C, k=0.0024 min", R* = 0.9981
—»—150 °C, k= 0.0081 min", R = 0.9992

= 06}

1
jan?

= o4}

0.2F

0.0

80 120 160 200 240

Reaction Time (min)

Fig. S4 First order kinetic fit for the hydrogenation of FAL to FOL (a) and CPO (b) over
Co@NCNTs-600-800 catalyst at various temperatures: Plots of -In(1-x) vs. time (min)
to calculate rate constant k. Reaction conditions: Catalyst = 20 mg, FAL = 1 mmol,

Water =10 mL, H, pressure =4 MPa.
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Fig. S5 Arrhenius type plots of catalytic activity for the FAL hydrogenation over the

Co@NCNTs-600-800 catalyst.



Table S2 Catalytic performance of Co@NCNTs-600-800 in FAL hydrogenation?

Run. no. Temperature FAL conversion (%) TOF® (h1)
(°C)
1 120 17.8 231
2 130 21.9 285
3 140 26.1 339
4 150 329 428

2 Catalyst = 20 mg, FAL = 1 mmol, Water =10 mL, H, pressure = 4 MPa, Reaction time

=0.16 h.

bTurnover frequency (TOF) = mOI converted FAL/(mOIexposed surface Co'h)-
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Fig. S6 XRD patterns of Co@NC-600, Co@NCNTs-600-700, Co@NCNTs-600-800 and

Co@NCNTs-600-900 catalysts.
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Fig. S7 Raman spectrums of Co@NC-600, Co@NCNTs-600-700, Co@NCNTs-600-800

and Co@NCNTs-600-900 catalysts.
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Fig. S8 The SEM images of (a) Co@NC-600, (b) Co@NCNTs-600-700, (c) CO@NCNTs-

600-800 and (d) Co@NCNTs-600-900 catalysts.
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Fig. S9 The TEM images of Co@NCNTs-600-700, Co@NCNTs-600-800 and

Co@NCNTs-600-900 catalysts.
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Fig. S10 N, adsorption—desorption isotherms (left) and BJH pore size distribution

plots (right) of Co catalysts.
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Fig. S11 Hydrogenation of FAL over different Co catalysts. 1, Co@NC-600; 2,
Co@NCNTs-600-700; 3, Co@NCNTs-600-800; 4, Co@NCNTs-600-900. Reaction
conditions: Catalyst = 30 mg, FAL = 1 mmol, Water =10 mL, Reaction temperature =

80 °C, H, pressure = 4 MPa, Reaction time =5 h.
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Fig. S12 The XRD patterns of the as-synthesized and treated Co@NCNTs-600-800

catalysts.



Table S3 Catalytic performance over the as-synthesized and treated Co@NCNTs-600-

800 catalysts?

Catalysts FAL Conv. (%) FOLSel. (%)  CPO Sel. (%)
As-synthesized Co@NCNTs-600-800 100 18.1 75.3
Treated Co@NCNTs-600-800 45.6 81.9 15.6

@ Reaction conditions: Catalyst = 30 mg, FAL = 1 mmol, Water =10 mL, Reaction

temperature = 140 °C, Reaction time =5 h, H, pressure = 4 MPa.
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Fig. S13 The XRD pattern of Ni@NCNTs-600-800 catalyst.
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Fig. $14 The Raman spectrum of Ni@NCNTs-600-800 catalyst.
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Fig. S15 Effect of reaction temperature on the hydrogenation of FAL over
Ni@NCNTs-600-800. Reaction conditions: Catalyst = 30 mg, FAL = 1 mmol, Water =10

mL, H, pressure = 4 MPa, Reaction time =5 h.



0.5
(a) —=—90 °C, k=0.0009 min”, R* = 0.9839
04k ——100°C, k=0.0059 min", R* = 0.9986
—+—110 °C, k= 0.0081 min", R* = 0.9997
——120 °C, k= 0.0128 min”, R” = 0.9952

= 03f
:
=
= o2}
0.1f //
- 2 h 8 I
5 10 15 20

Reaction Time (min)

b)"
( ) —=—90 °C, k=0.0006 min"', R’ = 0.9932

04k —=—100°C, £=0.0035 min”, R* = 0.9917
—+—110 °C, k= 0.0059 min", R* = 0.9982
——120 °C, k=0.0075 min”', R® = 0.9885

03

" /%

o.l.//"

. ]

80 120 160 200 240

-In (1-x)

Reaction Time (min)

Fig. S16 First order kinetic fit for the hydrogenation of FAL to FOL (a) and THFOL (b)
over Ni@NCNTs-600-800 catalyst at various temperatures: Plots of -In(1-x) vs. time
(min) to calculate rate constant k. Reaction conditions: Catalyst = 20 mg, FAL = 1

mmol, Water =10 mL, H, pressure = 4 MPa.



Table S4 Catalytic performance of Ni@NCNTs-600-800 in FAL hydrogenation?

Run.no. Temperature (°C)  FAL conversion (%) TOF® (h?)

1 90 2.1 27
2 100 6.8 88
3 110 9.1 118
4 120 12.3 160

2 Catalyst = 20 mg, FAL = 1 mmol, Water =10 mL, H, pressure = 4 MPa, Reaction time

=0.16 h.

bTurnover frequency (TOF) = mOI converted FAL/(mOIexposed surface Ni'h)-



