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Fig.1 SEM and TEM patterns of three-dimensional graphene powders
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Fig.2 Structural characterization of three-dimensional graphene powders
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Table 1 Dispersion performance evaluation table

evaluation graphene 3D graphene powders

parameter experimental  Carr Index experimental  Carr Index
6./(°) 53.3 12 46 14.5
6,/ (°) 67.8 12 54.8 16
Cp/% 31.8 10 17 18
M| % 3.0 23 4.1 22.5
F, 57 71
0,/ (°) 48.5 12 37.7 16
0,/ (°) 4.8 4 8.3 8
D, /% 17.6 12 39.1 21
F. 57 24 71 25
F 52 70

Note: 1) 6, is angle of repose; 2) 6_is flat angle; 3) C,is compression de-
gree; 4) M.is uniformity; 5) F_ is fluidity composite index; 6) 6, is
collapse angle; 7) 6, is differential angle; 8) D_ is dispersion degree;

8) F, is flowability composite index; 9) F, is jettivity composite index.
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Table 2 Calculation table for linear fitting of mass extinction

coefficient of three materials

CL 3-5 ’m 8—-14 Bwm
material . ,
fg=m™ /gm™qen —InT T/%  -InT
1.67 0.267 80.70 0.2145 81.58 0.2035
2.20 0.352 76.30 0.2705 77.08 0.2603
composite
. 2.73 0.437 70.78 0.3456  71.31 0.3382
graphite
3.80 0.608 59.88 0.5128 60.90 0.4959
4.87 0.779 53.16 0.6318 54.55 0.6060
1.47 0.235 87.21 0.1368 87.33 0.1354
1.93 0.309 83.59 0.1792 84.06 0.1740
800-mesh
. 2.53 0.405 78.29 0.2447 78.96 0.2362
carbon fiber
3.60 0.576 70.12 0.3550 70.79 0.3454
4.40 0.704 67.49 0.3931 68.49 0.3784
1.53 0.245 73.81 0.3037 76.22 0.2716
1.87 0.299 68.51 0.3782 69.76 0.3601
3DGPs 2.47 0.395 62.60 0.4684 65.30 0.4262
3.53 0.565 50.62 0.6809 54.76 0.6022
4.20 0.672 41.23 0.8859 46.59 0.7638

Note: 1) C is the mass concentration of the smoke screen; 2) CL is the sur-
face density; 3) T is IR transmittance; 4) —InT is the negative natural

logarithm of IR transmittance.
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Fig.3 Linear fitting curve of mass extinction coefficient of
materials
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Preparation of Three-Dimensional Graphene Powders and Its Infrared Extinction Properties

LI Hui-ying', WANG Xuan-yu', LIU Zhi-long', SUN Shu-bao’, WEI Qing-lian'
(1. Laboratory of Pyrotechnical Technology , Institute of NBC Defence, Beijing 102205, China; 2. 32238 Army, Nanjing 210000, China)

Abstract: In order to explore the infrared extinction properties of three-dimensional graphene, three-dimensional (3D) graphene
powders were prepared by thermochemical deposition method. The morphological and structural characteristics of the
three-dimensional graphene powder were confirmed by electron microscopy and X-ray diffractometer, and the dispersion proper-
ties were tested by using a comprehensive powder characteristic tester. Then the infrared extinction properties of
three-dimensional graphene were tested by using smoke chamber test, and compared with the extinction properties of composite
graphite and carbon fiber under the same test conditions. The results show that the infrared extinction performance of
three-dimensional graphene is excellent. The average mass extinction coefficients are about 1.32 m*-g™" and 1.09 m*:g™" in the
infrared wavelength range of 3—=5 pm and 8—14 pm, respectively. Compared with composite graphite and carbon fiber, the aver-
age mass extinction coefficients of 3=5 wm are improved by 57% and 132%, respectively. And the average mass extinction coef-
ficients of 8=14 wm are improved by 35 % and 102 %, respectively. It can be seen that 3D graphene shows better infrared ex-
tinction ability.
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