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Recent Advances on Aerogels Used for Artificial Ecological Cycle System

LI Huaxin, YUE Xian, XIAO Zhou, YU Xianbo, SUN Fenglei, XUE Chao, XIANG Junhui

(Center of Materials Science and Optoelectronics Engineering, College of Materials Sciences and Opto-Electronic Technology, University
of Chinese Academy of Sciences, Beijing 101400, China)

Abstract: The energy crisis and environmental pollution are the existing global problems for humanbeings. It is a priority to reduce
the emission of carbon dioxide (CO,) and other greenhouse gases and to achieve carbon neutrality. The “artificial ecological cycle”
for “(energy supply—storage—consumption—resupply)” enables to recycle and obtain material and energy via the consumption of CO,
to alleviate these problems. Aerogels with a ultra-high porosity, a large specific surface area and a ultra-low density, and a continuous
three-dimensional network structure can provide abundant charge transfer channels, and can be used as carriers to dope or load
various organic or inorganic active materials to obtain composite materials with excellent catalytic performance for a wide range of
applications in “artificial ecological cycle” system, i.e., photochemistry, electrochemistry, energy storage materials and other fields. In
this review, we outlined the relevant applications of aerogels in photochemistry, electrochemistry, artificial nitrogen fixation,
hydrogen storage and thermoelectric materials in the artificial ecological cycle, as well as outlooked the development prospects of
aerogels.
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Fig. 7 Schematic of the preparing CAs-Pt and comparison of CAs and CAs-Pt for hydrogen storage
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Fig. 8 Schematic diagram of the preparation route of reduced
graphene oxide (rGO)/single-walled carbon nanotube
(SWCNT) hybrid aerogels and the mechanism of heat
conduction inhibition and enhancement of Seebeck
coefficient in hybrid aerogels
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