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Experimental

Materials.

2, 5-dihydroxyterephthalic acid (denoted as dhtp, 98%) was purchased from Aladdin 

Chemicals. Nickel acetate tetrahydrate (Ni(OAc)2·4H2O, 98%), ethanol (99.7%) and furfural 

(FFR, 99%) were purchased from Sinopharma Chemical Reagent Co. Ltd (SCRC). Furfuryl 

alcohol (FFA, 99%) and tetrahydrofurfuryl alcohol (THFA, 99%) were obtained from Damas-

beta Chemicals. Deionized water (DIW) was used in all experiments. All the reagents were 

used without further purification. 
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Fig. S1 TG of Ni-MOF-74 with ramp rate of 10 °C·min-1 in N2 atmosphere.

Fig. S2 Pore size distribution at 77 K of Ni-MOF-74 and Ni-MOF-74 (T) samples.
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Fig. S3 SEM image of Ni-MOF-74 precursor.

Fig. S4 TEM image of Ni-MOF-74 precursor. 
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Fig. S5 TEM of Ni-MOF-74 (250) sample. 

Fig. S6 TEM of Ni-MOF-74 (300) sample. 
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Fig. S7 The decomposition process of Ni-MOF-74 monitored by mass spectrometry from 

room temperature to 300 °C at a rate of 5 °C·min-1.

Fig. S8 Pore size distributions at 77 K of Ni-MOF-74 and the derivants.
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Fig. S9 Percentage of micropore and mesopore of Ni-MOF-74 derivatives.

 

Fig. S10 Changes of micropore and mesopore of Ni-MOF-74 derivatives.



10

Fig. S11 SEM of Ni/NiO/C-12h sample.
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Fig. S12 HRTEM of Quasi-MOF-9h sample.

Fig. S13 HRTEM of Ni/NiO/C-12h sample.
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Fig. S14 XPS spectra of survey scan.

Fig. S15 C 1s spectra of Quasi-MOFs and Ni/NiO/C-12h samples.
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Fig. S16 Ni 2p spectra of Ni-MOF-74 (250) sample.

Fig. S17 Ni 2p spectra of a) commercial NiO powder and b) NiO powder prepared by 

treating Ni(OAc)2·4H2O at 300 ℃ under air conditions.
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Fig. S18 Ni 2p spectra of Ni-commercial and Ni/NiO/C-12h samples.

Fig. S19 Ni 2p spectra of Quasi-MOF-3h and Ni-MOF-74 (350) samples.
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Fig. S20 The condensation reaction route of FFR and ethanol.

Fig. S21 TEM image of Ni-MOF-74 (350) and corresponding particle size distribution.
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Fig. S22 XRD pattern of Quasi-MOF-9h after five consecutive runs.

Fig. S23 N2 adsorption-desorption isotherm at 77 K of Quasi-MOF-9h after five 

consecutive runs.
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Fig. S24 TEM pattern of Quasi-MOF-9h after five consecutive runs.

Fig. S25 Correlation between percentage of Ni2+, surf and THFA yields. 
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Fig. S26 Correlation between total pore volume and THFA yields. 

Fig. S27 Correlation between H2 uptake and THFA yields.
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Fig. S28 H2-TPD curves of the derivants of Quasi-MOF-3h and Ni-MOF-74(350) 

samples.
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Table S1. Textural properties of Ni-MOF-74 and Ni-MOF-74 (T) samples

Samples
BET surface area

(m2·g-1)

Smicro

(m2·g-1)

Vtotal

(cm3·g-1)

Ni-MOF-74 1255 1237 0.7

Ni-MOF-74 (250) 1238 1103 0.56

Ni-MOF-74 (300) 823 720 0.78

Ni-MOF-74 (350) 197 19 0.85

Table S2. Textural properties of Ni-MOF-74 derivants treated at 300 °C

Samples
BET surface area

(m2·g-1)

Smicro

(m2·g-1)

Vtotal

(cm3·g-1)

H2-uptakea

(μmol·g-1)

Quasi-MOF-3h 823 720 0.78 87.7

Quasi-MOF-6h 563 385 0.91 117.7

Quasi-MOF-9h 261 85 1.02 188.1

Ni/NiO/C-12h 146 0 0.54 72.5

a calculated by H2-TPD
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Table S3. Elements analysis of the as-prepared samples (XPS results)

Element atomic (%)
Samples

C 1s O 1s Ni 2p

Quasi-MOF-3h 54.82 28.16 17.01

Quasi-MOF-6h 55.58 25.72 18.69

Quasi-MOF-9h 50.05 29.12 20.83

Ni/NiO/C-12h 42.98 31.16 25.86

Table S4. Ratio of integral areas of the Ni 2p XPS high-resolution spectrum

Ni 2p3/2 spectrum Ni2+/% (MOF) Ni2+/% (NiO) Ni2+, surf/% Ni0/%

Quasi-MOF-3h 58.85 3.74 7.50 29.90

Quasi-MOF-6h 40.38 8.26 14.03 37.33

Quasi-MOF-9h 30.93 13.40 23.92 31.74

Ni/NiO/C-12h 6.41 37.07 47.73 8.78

Table S5. Elements analysis of the as-prepared samples (ICP-OES results)

Samples Ni contents (wt%)

Quasi-MOF-3h 36.5

Quasi-MOF-6h 50.8

Quasi-MOF-9h 55.6

Ni/NiO/C-12h 58.3
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Table S6. Catalytic performance of heterogeneous catalysts for the conversion of FFR to 

THFA

Entry Catalyst
FFR/Cat.

(w/w)

T

(oC)

P

(MPa)

t

(h)

Conv.

(%)

Sele.

(%)
Ref.

1 3% Pd/MFIa 11.6 220 3.4 5 100 95 1

2 Ru-MoOxb 2.4 100 2 1 92.1 99 2

3 Ni/C-500a 1 120 1 2 100 100 3

4 Cu-Ni/CNTsc 5.8 130 4 10 100 90.3 4

5 Cu1Ni3/MgAlOc 9.6 150 4 3 >99 93 5

6 Ni-LN650b 3.2 120 1 5 98.8 87.2 6

7 Ni-Co/SBA-15c 7.3 90 5 2 100 92.1 7

8 Ni@NCNTs-600-800b 3.2 100 4 7 100 99.5 8

9 Ni/MMO-CO3
a 5.8 110 3 3 100 99 9

10 NiCoa 6.7 200 8 8 100 93 10

11 PdCo3O4@NCa 1.4 150 2 6 100 95 11

12 NiCub 2.5 140 4 4 100 95 12

13 NiCu0.33/Cc 67 150 3 18 100 94.6 13

14 PdNiCo/N-CNTsc 8 120 3 3 100 97.1 14

15 Ni(40)/MgO(30)-Mc 2.5 140 4 4 100 100 15

16 Ni/C-400c 6 80 3 4 99 96.1 16

17 Ni/C-400c 6 80 1 4 100 98.5 17

18 Ni/TiO2-300-450Ra 1.9 180 2 4 100 25 18
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19 Pd/LaQSa 1.9 120 2 0.5 100 99 19

20 CuNiOx(1/1)-150a 4.8 120 3 6 100 97 20

21 Pd/KCC 0.3a 3 50 2 6 100 85 21

22 Quasi-MOF-9hc 6 70 3 4 100 98
This 

work

a2-isopropyl alcohol, bwater, cethanol
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