Electronic Supplementary Material (ESI) for CrystEngComm.
This journal is © The Royal Society of Chemistry 2020

MOFs-drived yolk-shell Ni/C architectures assembled by Ni@C core-shell
nanoparticles for lightweight microwave absorbents
Xiaolei Wang,* Qiyao Geng,* Guimei Shi,? Yajing Zhang® and Da Li*

8School of Environmental and Chemical Engineering, Shenyang University of Technology,
Shenyang 110870, PR China.

®College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang
110142, PR China.

°Shenyang National Laboratory for Materials Science, Institute of Metal Research, and
International Centre for Materials Physics, Chinese Academy of Sciences, Shenyang 110016, PR

hina.

* Corresponding author:

E-mail: xlwang@alum.imr.ac.cn; dali@imr.ac.cn

Fax:(+86) 24-25496502 Tel: (+86) 24-25496502


mailto:xlwang@alum.imr.ac.cn;

Figure captions

Figure S1 SEM images of Ni-MOF with different ratio of nickle and trimesic acid.
(2)1.5:0.5 and (b)1.5:2.

Figure S2 SEM images of Ni-MOF with different amount of PVP. (a) 1.2 g, (b) 2.0 g
and (c) 2.5 g.

Figure S3 XRD patterns of Ni-MOF with different reaction time. (a) 2 h, (b) 5 h and
(c) 8 h.

Figure S4 TEM images of Ni-MOF with prolonged reaction time: (a) 18 h and (b) 24
h

Figure S5 SEM and TEM images: (a) and (b) NCI1, (c) and (d) NC3.

Figure S6 Raman spectroscopy of Ni/C composites. (a)NCI1; (b)NC2; (c) NC3.

Figure S7 (a-c) N, absorption-desorption isotherms of the Ni/C composites and (d-f)
their pore-size distribution.

Figure S8 (a) XRD pattern and (b) SEM image of the etched NC2.

Figure S9 Comparison of electromagnetic parameters of NC2 and the etched NC2.
Figure S10 The etched NC2:(a) impedance matching, (b) attenuation coefficient and
(c) microwave absorption.

Table captions

Table S1 Comparison of microwave absorption properties of yolk-shell Ni/C

microspheres with other microwave absorbers.



Figure S1 SEM images of Ni-MOF with different ratio of nickle and trimesic acid.

(a)1.5:0.5 and (b)1.5:2.



Figure S2 SEM images of Ni-MOF with different amount of PVP. (a) 1.2 g, (b) 2.0 g

and (c) 2.5 g.
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Figure S3 XRD patterns of Ni-MOF with different reaction time. (a) 2 h, (b) 5 h and

() 8 h.



Figure S4 TEM images of Ni-MOF with prolonged reaction time: (a) 18 h and (b) 24

h



Figure S4 SEM and TEM images: (a) and (b) NCI1, (c) and (d) NC3.
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Figure S5 Raman spectroscopy of Ni/C composites. (a)NCI1; (b)NC2; (c) NC3.
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Figure S6 (a-c) N, absorption-desorption isotherms of the Ni/C composites and (d-f)

Pore size (nm)

their pore-size distribution.
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Figure S7 (a) XRD pattern and (b) SEM image of the etched NC2.
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Figure S8 Comparison of electromagnetic parameters of the NC2 and the etched NC2.
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Figure S9 The etched NC2: (a) impedance matching, (b) attenuation coefficient and (c)

microwave absorption.



Table S1 Comparison of microwave absorption properties of yolk-shell Ni/C
microspheres with other microwave absorbents.

Absorber RL Frequen | Bandwidth (RL<-10 dB)
Absorbers thickness (dB) cy and integrated thickness Ref.
(mm) (GHz) (mm)
Yolk-shell CosFez@C 2.0 -35.3 9.1 6.3,1.5-3.0 1
Yolk-shell C@C 2.0 -34.8 15.0 5.4,1.0-5.0 2
Porous CF/Carbon 23 | 310 | 97 3.0,2.33.0 3
Nanofibers
Co/NPC@void@CI 2.2 -49.2 13.7 11.3,1.8-2.8 4
MOFs-drieved
Co/Zn0/C microrods 3.0 -52.6 4.9 12.5,1.5-5.0 5
Fe;Os@polypyrrole 2.5 -31.5 15.5 5.2,3.0-5.0 6
Ni@SnO» 1.8 -45.0 13.9 3.8,1.5-3.5 7
ZnFe;04@Si0@RGO 2.8 -43.9 13.9 12.0,2.0-5.0 8
Fe@ZnO 2.65 -21.5 15.2 9.8,2.30-4.56 9
Fe/Fe;04@C 2.0 -32.9 17.1 12.8,2.0-5.0 10
CoFe@C/RGO 3.0 -36.1 13.0 ~11.0, 1.7-5.0 11
NC2 1.8 -39.0 | 13.1 12.3,1.4-3.9 This
work
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