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Fig. SI. Raman spectra of C/Mo,C with/without-template, C/Co/Mo,C-0.4

composites.
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Fig. S2. XRD patterns of C/Mo,C with/without-template, C/Co/Mo,C with ratio of
Zn**: Co?*= 1:1 and Zn?*": Co?'= 0:1 and Zn/Co(C404)(H,0), template.
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Fig. S3. SEM images of (a) Zn/Co(C404)(H,0),@PPy/Mo0,0,4> precursor, (b)
C/Mo0,C-0.2, (c) C/Co/Mo0,C-0.4, (d) C/Co/Mo0,C-0.6 composites.
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Fig. S4. SEM images of (a) Zn/Co(C404)(H;0),@PPy/Mo0,0,> precursor, (b)
C/Mo,C without template, (¢) C/Co/Mo,C (Zn>*": Co**= 1:1), (d) C/Co/Mo,C (Zn>*:

Co?"=0:1) composites.
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Fig. S5. (a, b) TEM and (c, d) HRTEM images of C/Mo,C without template.
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Samples Atom"' % C Mo Co N 0
C/Co/Mo,C-0.2 | 90.87 1.01 0.24 0.22 7.66
C/Co/Mo0,C-0.4 | 62.97 5.99 0.39 13.05 | 17.60
C/Co/Mo0,C-0.6 | 43.48 11.90 0.38 6.02 38.22

Fig. S6. EDS spectrum of (a) C/Co/Mo0,C-0.2, (b) C/Co/Mo0,C-0.4, (c) C/Co/Mo,C-

0.6 composites and (d) elemental content comparison chart.
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Fig. S7. Full XPS spectra of C/Co/Mo0,C-0.4 composites.
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Fig. S8. Hysteresis loops of C/Co/Mo0,C-0.4 composites.
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Fig. S9. EM parameters of C/Mo,C with/without-template, C/Co/Mo,C with ratio of
Zn*": Co?'= 1:1 and Zn*": Co*"=0:1: (a) &', (b) &”, (¢) tand,, (d) u', (e) 1", (f) tand,,.
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Fig. S10. 3D reflection loss properties of (a) C/Mo,C with template, (b) C/Mo,C
without template, (c) C/Co/Mo,C (Zn**: Co*'= 1:1), (d) C/Co/Mo,C (Zn?": Co**=0:1)
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Fig. S11. Cole-Cole semicircle of (a) C/Mo,C with template, (b) C/Mo,C without
template, (c) C/Co/Mo,C (Zn**: Co*'= 1:1), (d) C/Co/Mo,C (Zn?": Co**=0:1).
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Fig. S12. 2D RL properties
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Fig. S14. EM parameters of C/Co/Mo0,C-0.4 composites with different filling ratios:

(@) &', (b) &", (c) tandg, (d) ', (e) 1", (f) tand,.
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Fig. S15. 2D reflection loss properties of C/Co/Mo,C-0.4 composites with different
filling ratios: (a) 10 wt.%, (b) 20 wt.%.
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Fig. S16. Attenuation constants (o) of C/Co/Mo0,C-0.4 composites with different

filling ratios.
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Fig. S17. |Z,/Zy| values of C/Co/Mo0,C-0.4 composites with different filling ratio: (a)
10 wt.%, (b) 20 wt.%.
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Table S1. Comparison of C/Co/Mo,C-0.4 composites with other molybdenum carbide

based composites.

Samples Shapes Loading d, RL nin d, EAB Ref.
(wt. %)  (mm) (dB) (mm) (GHz)

MoC powders Sphere 71 1.5 -42.2 1.5 4.2 ]

Mo,C/C Porous 20 3.0 -20.38 1.8 5.04 (21

MoC,.,/C Double-shell 20 1.8 -50.55 2.0 5.36 (3]

Mo, C@C Nanorods 10 2.0 -39.0 2.0 3.1 (4]

Mo,C/NC Porous 30 1.5 -61.53 35 9.6 (5]

Mo,C@NPC Sphere 40 2.5 -50.6 2.5 5.4 (6]

Mo,C/C NCs Porous 20 2.6 -49.19 1.7 4.56 (71

PL-Mo,C@C Sphere 40 1.9 -48.0 2 4.1 (8]

DS-Mo,C/C Dual-Shell 40 5.0 -22.0 1.5 44 ]
S-Mo,C/C Polyhedrons 50 1.5 -60.4 1.5 4.8 [10]
FCN-Mo,C Flower-like 10 2.3 -36.8 2.9 7.04 {1
H-MoC/NC Hollow 15 2.0 -41.2 2.0 5.2 (12]
FeNiz/Mo,C Fibers 30 2.0 -51.5 2.0 5.1 (3]
Ni/Mo,C-C Nanowires 15 2.7  -5591 2.7 3.5 [14]
Mo,C/Co/C Nanorods 30 3.0 -48.0 3.0 2.0 [15]
Sn@Mo,C/C Double-shell 30 2.0 -52.1 2.0 6.76 116]
Mo,C@Co/C Polyhedrons 20 2.3 -37.9 1.9 5.52 7]
Mo,C/Co/C Nanorods 50 1.77 -54.6 2.61 4.08 (18]
Mo,C/Co@C Nanorods 35 1.7 -4798 1.6 6.0 [19]
Mo,C-Co/C Porous 30 1.5 -59.69  2.09 4.08 (201
N-MoC/Co@NC Polyhedrons 15 20 4772 2.0 458 (21]
Co/NC/Mo,C/NC Nanoflowers 16.7 1.5 -41.27 1.5 4.88 [22]
Mo,C/NC@MXene Sphere 25 25 -5936 25 4.6 (23]
MoQO»/Mo,C/Mo,N Porous 60 2.0 -38.0 1.5 4.11 [24]
CogMogCyr/Mo,C@NC Porous 45 1.7 -65.89 2 6.4 (23]
NiMo/MoC/NC Flower-like 35 1.52 -70.1 1.4 4.4 [26]
Mo,C/FeCo/NC Sphere 25 22 7737 22 7.25 (271
Mo,C/NiFe-NC Nanosheets 60 1.4 -51.56 1.4 3.7 (28]
H-CoNi@MoC/NC Hollow 15 3.1 -60.05 2.5 3.52 [29]
Mo,C/Lag ¢StosMnO; Nanorods 30 1.2 -39 1.2 3 130]
MoO3;-MoC/Co@NC Short rod-like 40 3875 -64.3 3.875 1.78 61

C/Co/Mo,C Hollow tubes 15 2.0 -73.46 2.0 5.20 This work

(d,: matched thickness for minimum reflection loss, d,: matched thickness for

maximum effective absorption bandwidth)
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