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Figure 1  Application of aerogels
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Figure 3 Photograph of silica aerogel sample

(Reprinted with permission from Ref. [2]; Copyright 2018 John Wiley & Sons, Inc.)
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Figure 4 FESEM images of aerogels treated at different temperatures (Reprinted with permission from Ref. [22];
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Copyright 2018 Editorial office of Jowrnal of Functional Materials)
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Figure 5 The adsorption and photocatalytic activities towards tetracycline hydrochloride degradation
(a) different calcined and uncalcined samples; (b) different molar ratios of Sn:Ti samples

(Reprinted with permission from Ref. [25]; Copyright 2018 Elsevier B. V,Inc. )
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Figure 6 The appearance of the sol-gel (Reprinted with permission from Ref. [35];
Copyright 1998 Elsevier Science B. V,Inc. )
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Figure 7 The facile schematic of double backbone polyimide aerogels synthesis as well as network structure

(Reprinted with permission from Ref. [37]; Copyright 2020 John Wiley & Sons,Inc.)
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Figure 8 Thermal insulating properties of the PVDF-PI aerogel in extremely humid conditions
(a) Thermal conductivity of the PVDF-PI aerogel at different temperatures and RH; (b) Thermal conductivity of the
PVDF-PI aerogel. commercial PU foam. commercial SiO, aerogel and cellulose aerogel at different temperatures and RH

(Reprinted with permission from Ref. [38]; Copyright 2020 Science Press)
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Figure 9 (a) Schematic illustration of a PPy nanotube aerogel cylinder sandwiched between two copper plate electrodes.

Plot of resistance changes (AR/R,) as a function of compression strains (b) and compressive-recover cycles

(¢) at e =50% (Reprinted with permission from Ref. [40]; Copyright 2018 American Chemical Society. )
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Figure 10 Photographs of water-in-toluene emulsion before (a) and after (b) filtration
(Reprinted with permission from Ref. [49]; Copyright 2017 The Korean Fiber Society and Springer

Science Business Media Dordrecht,Inc. )
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Figure 11 SEM images of TGA-C100% (a),TGA-C40% (b),TGA-C5% (c, d) in height
(Reprinted with permission from Ref. [59]; Copyright 2020 American Chemical Society. )
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Figure 12 (a) Rate capability at current densities ranging from 0. 1A/g to 5. 0A/g; (b, ¢) cycling performances at
0.1, 0.5, and 1. 0A/g of CoO/RGO- 1, CoO/RGO-2, and CoO/RGO-3 anodes
(Reprinted with permission from Ref. [60]; Copyright 2020 American Chemical Society. )
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Figure 13 Schematic illustration of the difference of Au,Cu atomic surface before and after galvanic replacement
reaction wvia the addition of [PdCl, ]*~ into the Au,Cu bi-metallic acrogels under ice bath

(Reprinted with permission from Ref. [64 ]; Copyright 2018 Elsevier,Inc. )
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different temperatures (Reprinted with permission from Ref. [68]; Copyright 2019 American Chemical Society. )
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Figure 19 Thermal conductivity of polyimide aerogels at different temperatures in N, (l) and CO, () atmospheres

(Reprinted with permission from Ref. [69]; Copyright 2016 American Chemical Society. )
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(Reprinted with permission from Ref. [70]; Copyright 2019 The Royal Society of Chemistry)
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Figure 22 TGA curves of P1/graphene composite aerogels (PAA concentration=5% (wt)) with different graphene contents

(Reprinted with permission from Ref. [74]; Copyright 2020 American Chemical Society. )
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Figure 24 Capacitance retention of MnO,-decorated graphene-coated SWCNT aerogels before compression, under

50% compression, and after 10000 compression-release cycles to 50% strain at a current density of 1A/g over 10000

charge-discharge cycles (Reprinted with permission from Ref. [76]; Copyright 2017 American Chemical Society. )
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Figure 25 Temperature-invariant superelasticity of the aerogels. 1000 cyclic fatigue test of the aerogels at
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Progress of Aerogel Materials and Their Applications in Aerospace

LV Lu-tao"?, YANG Zong-lin"?, LIU Wei'", LU Xian-yong”"
(1. School of Polymer Science and Engineering » Qingdao University of Science and Technology »
Qingdao 266000, China; 2. School of Chemistry s Beihang University s Beijing 100191, China)

Abstract: Aerogel material is a porous material composed of polymer molecular chains or nanoparticles. It has the
characteristics of low density, high pore volume, high porosity and large specific surface area. It exhibits excellent
properties of light, heat, sound. electricity and mechanics. Aerogel lightweight materials can be a good substitute for metal
materials, and have wide application prospects in the field of aeronautics and astronautics such as thermal insulation,
electromagnetic shielding, energy storage and body skeleton. In this review, the latest research progress of aerogels and
their applications in aeronautics and astronautics have been well summarized. The potential applications of aerogels in this
field and the future development direction of aerogels are also prospected.
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