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Table S1. Pt loading, Pt surface site concentration and average particle size.

a By ICP-OES. b The concentration of Pt surface sites. c The average particle size of Pt determined by 
TEM.

Sample
Pt loadinga 

(wt.%)

CH2
b 

(μmol/g)

dTEMc 

(nm)

Pt0.6@ZSM-22-H-C 0.62 10.0 3.6

Pt0.6@ZSM-22-C-H 0.62 6.8 8.9

Pt0.6/ZSM-22-H 0.33 10.5 2.5

Pt0.6/ZSM-22-H-C 0.33 6.1 9.9



Fig. S1. SEM images of (a) Pt0.2@ZSM-22-H, (b) Pt0.4@ZSM-22-H, (c) Pt0.6@ZSM-22-H, (d) 

Pt0.8@ZSM-22-H, (e) Pt1.0@ZSM-22-H, (f) ZSM-22-H.



Fig. S2. TG curve of Pt0.6@ZSM-22-H.



Fig. S3. TEM image and Pt particle size distribution of Pt0.6@ZSM-22-C-H. The sample was reduced at 

400 °C before the image was collected.



Fig. S4. (a) XRD patterns of the samples synthesized with the molar composition of 100 SiO2: 37.5 

HDA: 5 K2O: 3800 H2O: 8.86 NH2CH2CH2NH2: 0.185 [Pt(en)2]Cl2 at 140 °C for different time. (b) The 

corresponding crystallization curves of the samples. The relative crystallinity was calculated based on 

the XRD patterns in (a) by the ratio of the sum of the XRD peak aera at 2θ=8.2°, 10.2°, 12.8°, 16.4°, 

19.5°, 20.4°, 24.3°, 24.7°, 25.8°, 35.7° of the sample synthesized for different time to that of the well-

crystallized sample for 24 h.



Table S2. Chemical composition (wt.%) of the Pt0.6@ZSM-22-H and ZSM-22-H determined by XRF.

Sample SiO2 Al2O3 K2O Na2O Cl PtO2

Pt0.6@ZSM-22-H 98.54 0.15 0.51 0.09 0.01 0.71

ZSM-22-H 99.22 0.16 0.52 0.08 0.01 -



Table S3. EXAFS data fitting results of Pt of Pt0.6@ZSM-22-H and Pt0.6/ZSM-22-H.

Sample Path CN R(Å) σ2(Å2) ΔE0(eV) R factor

Pt foil Pt-Pt 12 2.765±0.002 0.0051 8.2 0.0051

Pt-O 6.0 2.023±0.004 0.0025 1.9

Pt-Pt 8.0 3.099±0.005 0.0028 9.1PtO2

Pt-O 6.0 3.657±0.012 0.0025 10.7

0.0046

Pt-O 1.3±0.5 1.907±0.012 0.0077 9.8
Pt0.6@ZSM-22-H

Pt-Pt 4.0±0.5 2.754±0.005 0.0127 9.5
0.0062

Pt-O 2.5±0.3 1.877±0.016 0.0062 -8.4
Pt0.6/ZSM-22-H

Pt-Pt 3.0±0.3 2.679±0.013 0.0058 -2.4
0.0100

CN, coordination number; R, the distance between absorber and backscatter atoms; σ2, the Debye 
Waller factor value; ΔE0, inner potential correction to account for the difference in the inner potential 
between the sample and the reference compound; R factor indicates the goodness of the fit.



Table S4. Comparison of catalytic performances of various Pt-based and zeolite-based catalysts for the 

conversion of furfural (FFL) to furfuryl alcohol (FOL) in the liquid phase.

Entry Catalysts Metal 
loading 
(wt.%)

T 
(°C)

H2 
(MPa)

Solvent Conversion 
(%)

FOL 
Selectivity 
(%)

Ref.

1 Pt(5 wt.%)/Al2O3 4.7 180 2.0 isopropanol 91.0 89.1 1

2 Pt/γ-Al2O3 1.9 80 0.1 methanol 80 99 2

3 Pd@Na-ZSM-5 0.65 175 1.0 isopropanol - 90.2 3

4 3% Pt/AC 3.0 150 5.0 cyclopentyl 
methyl 
ether

- 29 4

5 3% Pt/AC 3.0 200 3.0 isopropanol 93 51 4

6 Pt3Fe/CeO2 2.0 100 2.0 isopropanol 99.8 ˃99 5

7 Pt1Sn0.3@HMSNs 3.4 100 1.0 isopropanol 99.7 97.8 6

8 Na-Cu@TS-1 2.05 110 1.0 isopropanol 93.0 98.1 7

9 Pt/HT 2.86 30 1.5 water 99.9 ˃99 8

10 Pt/MgOAl2O3 2.77 30 1.5 water 84.9 ＞99 8

11 Pt/MgO 2.83 30 1.5 water 98.9 ＞99 8

12 Pt/Al2O3 2.84 30 1.5 water 52.9 88.6 8

13 Pt/BN-U10-12 1.32 80 1.0 isopropanol 94.2 96.3 9

14 Pt/CeO2-270 2.96 80 1.0 isopropanol 100 97.3 10

15 Pt0.6@ZSM-22-H 0.62 180 4.0 isopropanol 99.5 97.6 This 
work



Table S5. The absorption band assignment of IR spectrum of liquid-phase furfural, gas-phase furfural 

and adsorbed furfural.

Furfural state Adsorption configuration Peak wavenumber (cm-1) Assignment

1690/1675 ʋ(C=O)

1565/1476/1466/1393 Ring breathLiquid11, 12 -

1565/1473/1466 ʋ(C=C)

1720 ʋ(C=O)

Unadsorbed

Gas13-15 -
1578/1474 Ring breath/ʋ(C=C)

Physisorption15 - 1694 ʋ(C=O)

η1(O) 1625-1685 ʋ(C=O)

η2(C, O) 1460 ʋ(C=O)

1570/1473/1466/1396 Ring breath

Adsorbed
Chemisorption a

η1(O) and η2(C, O)
1570/1473/1466 ʋ(C=C)

a The chemical adsorption of furfural in this work; the adsorption of furan ring was not observed.
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