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Figure S1. N2 adsorption and desorption isothermal of Zn-Fc MOF.

Figure S2. TEM images of Zn-Fc MOF synthesized with addition of different amount of PVP. 

a) 0 equiv., b) 3 equiv., c) 10 equiv., d) 20 equiv., e) 30 equiv. and f) 40 equiv.



3

Figure S3. SEM images of Zn-Fc MOF synthesized with addition of different amount of PVP. 

a) 0 equiv., b) 3 equiv., c) 10 equiv., d) 20 equiv., e) 30 equiv. and f) 40 equiv.

Figure S4. FT-IR spectra of Zn-Fc MOF synthesized with addition of different amount of 

PVP.
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Figure S5. TGA curves of PVP and Zn-Fc MOF synthesized with addition of different 

amount of PVP. 

Figure S6. TEM images of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP at 

different temperature. a) 100 oC, b) 110 oC, c) 120 oC, d) 130 oC, e) 140 oC and f) 150 oC.
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Figure S7. SEM images of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP at 

different temperature. a) 100 oC, b) 110 oC, c) 120 oC, d) 130 oC, e) 140 oC and f) 150 oC.

Figure S8. XRD patterns of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP at 

different temperature. 
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Figure S9. TGA curves of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP at 

different temperature. 

Figure S10. FT-IR spectra of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP at 

different temperature. 
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Figure S11. XRD patterns of Zn-Fc MOF synthesized without addition of PVP at different 

reaction temperature.

Figure S12. SEM images of Zn-Fc MOF synthesized without addition of PVP at different 

temperature. a) 100 oC, b) 110 oC, c) 120 oC, d) 130 oC, e) 140 oC and f) 150 oC.
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Figure S13. SEM images of Zn-Fc MOF synthesized for different reaction time. a)1h, b) 2h, c) 

3h, d) 6h, e) 9h and f) 12h.

Figure S14. HR-TEM image and electron diffraction image of Zn-Fc-1h.

Figure S15. EDS spectrum of Zn-Fc-1h.



9

Figure S16. XRD patterns of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP 

under different reaction time (1-12h).

Figure S17. TGA curves of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP under 

different reaction time (1-12h).
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Figure S18. FT-IR spectra of Zn-Fc MOF synthesized with addition of 30 equiv. of PVP 

under different reaction time (1-12h).

Table S1. Summary of CV data of Zn-Fc MOF hollow microsphere modified electrode 

obtained at different scanning rate.

v 　 E
pa 　 E

pc 　 E
1/2 　 △E

p
　 i

pa 　 i
pc 　

V/s 　 V 　 V 　 V 　 V 　 μA 　 μA 　

i
pa

/i
pc

0.1 0.955 0.725 0.840 0.230 2.186 1.919 1.14

0.2 0.952 0.728 0.840 0.224 3.186 2.847 1.12

0.3 0.944 0.728 0.836 0.216 4.017 3.554 1.13

0.4 0.950 0.725 0.838 0.225 4.806 4.187 1.15

0.5 0.949 0.733 0.841 0.216 5.487 4.768 1.15

Figure S19. Liner fitting curves of ipa (solid line) and ipc (dashed line) to v1/2. 
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Figure S20. XRD patterns of Zn-Fc MOF and Pd@Zn-Fc MOF.

Figure S21. XPS spectra of Zn-Fc MOF and Pd@Zn-Fc MOF

Figure S22. a) XPS spectrum of Pd 3d in Pd@Zn-Fc MOF and b) XPS spectra of Fe 2p in 

both Zn-Fc MOF and Pd@Zn-Fc MOF.
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Figure S23. SEM images of Zn-Fc MOF (a, b) and Pd@Zn-Fc MOF (c, d).
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Figure S24. UV-vis spectra of the reaction solution taken at different reaction time without 

adding Pd@Zn-Fc MOF as a catalyst.

Figure S25. a) UV-vis spectra of the initial solution and reaction solution using Zn-Fc MOF 

and Pd@Zn-Fc MOF as catalyst respectively after different reaction time. b) Conversion of 4-

nitrophenol catalyzed by Zn-Fc MOF and Pd@Zn-Fc MOF after different reaction time.
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Figure S26. UV-vis spectra of reaction solution taken after different recycle times.

Table S2. Comparison of the rate constant (k) of 4-nitrophenol reduction catalyzed by Pd 

loaded on different type of supports.

Supports k/S-1×102 Ref 

FexOy@mesoporous SiO2 0.16 1
Graphene 0.235 2
Dendrimer 0.4 3
SPB 0.441 4
CNT/PiHP 0.5 5
CeO2 0.8 6
Fe3O4@SiO2@CeO2 1.05 7
CNTs 1.05 8
SBA-15 1.18 9
Ppy/TiO2 1.22 10
Fe3O4@CeO2 1.6 7
Zn-Fc MOF hollow microspheres 1.82 This work
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