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Fig.5 SEM images of flaky Co/C composites: (a) Co/C-5, (b) Co/C-4, (c) Co/C-3, (d) Co/C-2, (e) Co/C-1, and (f) Co/C-0

K6 ColC-41f) TEM f v, J&IX HE AT AEHRE ) EDS Jua H A A
Fig.6 TEM images (a~c), SAED pattern (d), and EDS element mappings corresponding to Fig.6e of Co (f), C (g), N (h) for Co/C-4
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Table 1 Comparison of microwave absorption properties of Co/C composites derived from MOFs reported in the literature

Filling ratio,

Minimum reflection loss

Maximum effective bandwidth (RL<<-10 dB)

Sample l% Thickness/mm RL/dB Thickness/mm Bandwidth/GHz Ref.
C@Co/C nanocages 25 2.20 -53.50 2.20 4.40 [4]
ColC 30 2.10 —-39.60 2.00 3.80 [13]
Cuboid Co/zZn0O/C 30 3.00 —-52.60 3.00 4.90 [15]
CoZn/N-doped C 30 1.50 -53.20 2.00 5.30 [17]
Flaky Co/C/CNTs 20 1.50 -21.80 1.50 4.50 [19]
Co@CNTs 30 1.80 —49.20 1.80 5.10 [23]
Co/C 20 1.60 -51.60 2.00 3.80 [24]
C/Co 50 1.90 -32.40 1.90 5.20 [25]
Porous Co/C 40 2.50 —35.30 2.50 5.80 [33]
Co/CNTs 30 2.50 —49.20 2.50 4.20 [34]
Hollow Co/C 30 2.00 -31.30 2.00 4.40 [35]
Co/C-4 30 211 —23.09 1.62 4.96 This work

Al ColC-2 H1 A<0.3 X (BLEFRiCHISE X ) £
TERANX 38, X 5 HA %153 45— 2L, 1fi Co/C-5
HA<0.3 X IECR, 785 B AR 26 H, Co/C-1
A Col/C-0 Ml A& W.A<0.3 X4k, PBHHLICHE M RE 5
g5, ColC-4 H.A<0.3 MXIHFEA, 7EEA WA
BURR R JE BV LN B A B I FE BT IC e e RE . 456
IR, ColC-4 A1t 7 H W P R = T2 VA DA T 50 5 1 PR RGOt
FEPRAE TR R G R B BT VT e 1 R

BAHTE TR &I AR ColC EAFELS TR IE 1)
MOFs fi74E 1) Co/C 52 & MR M REEAT XF L 4 HT 5 45
RWE 1 Pron. WER L HaTLLEH, RE¥A Co. Zn
% MOFs fiT A3 BRI AR, SRR P e 2
BN . ABE T R ColC EAEMEHETR L
Bl T EARMIKF, X R B 5T H A 1 gk kg
PSR A AR RE . iR ColC IR /IR S 2 FE bR
HA RN, EIAER/NEE T A BRI 30w 5,
T BT8R AR, FE B HH 52 5 P A 18 5 A AR 1
SRR T e S AR AT A R B LR A

3 & it

1) R E IR A AR Co/Zn W4 J& MOFs {77 14
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2) 4:J@ MOFs H Co/Zn BE /R L 52 A b4 B HI it 1
e EMR, & Co FRMEK, KEME I
oy SR ATE BB RIS, BRILRR B ek 55, TR
PEREISE 58 f5 0k 55 . M IE 7R LR 30% (Jiii & 43 4K)
Co/Zn FE/R LA 4:1 I FIR Co/C A M kL EA LR ik
PERE, RN 2.11 mm B fo/h SO % -23.09 dB, JE
4 1.62 mm B 230 1A ) 4.96 GHz.
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Effects of Co Content on Microwave Absorption Property of MOFs-Derived
Flaky Co/C Composites

Ge Chaoqun®, Wang Liuying®, Liu Gu*, Mu Yajun?, Wang Long", Xu Kejun', Wang Weichao®
(1. Rocket Force University of Engineering, Xi’an 710025, China)
(2. No. 96964 Unit of PLA, Zhangjiakou 075100, China)

Abstract: Metal-organic framework (MOFs)-derived magnetic metal/carbon composites have shown tremendous potential for lightweight
microwave absorption materials. Flaky Co/C composites were synthesized by pyrolysis process using two-dimensional flaky Co/Zn bimetallic
MOFs as precursors. The effects of Co/Zn molar ratios in the precursor on the morphology structure, graphitization degree, magnetic properties
and microwave absorption properties of the composites were investigated. The results show that Co nanoparticles are uniformly distributed in the
carbon framework. As the Co content decreases, the graphitization degree of carbon components in composites decreases, and the magnetic
properties are weakened. The microwave absorption properties of flaky Co/C composites are first enhanced and then weakened with the decrease
of Co content. The composite with the filling ratio of 30 wt% and Co/Zn molar ratio of 4:1 shows the best microwave absorption properties. The
minimum reflection loss (RL) of —23.09 dB is achieved at 10.8 GHz with the thickness of 2.11 mm. The maximum effective bandwidth (RL<—-10
dB) reaches 4.96 GHz with the thickness of 1.62 mm. The excellent microwave absorption performance of composites is mainly due to the
synergistic effects of uniformly distributed magnetic Co nanoparticles and carbon frameworks, which enhances the conduction loss and interfacial
polarization and improves the impedance matching.

Key words: metal organic frameworks; magnetic properties; impedance matching; microwave absorption property
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