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[1] Hierarchically structured passive radiative cooling ceramic with high solar
reflectivity
FA R 5T R I 73 R R sh g a4 A 5
HAR{E B Science, 10 NOV 2023, Volume 382 Issue 6671
#£#: KAIXIN LIN, SIRU CHEN et al.
B —1E&8AL: School of Energy and Environment, City University of Hong Kong, Hong
Kong, China.
EEERE: https://www.science.org/doi/full/10.1126/science.adi4725
B A SRR IE -
https://www.cityu.edu.hk/zh-cn/media/news/2023/11/10/cityu-revolutionary-cooling-ceramic
-enhances-energy-efficiency-and-combats-global-warming-through-its-application-building-c
onstruction
Abstract: We developed a cellular ceramic that can achieve highly efficient light scattering
and a near-perfect solar reflectivity of 99.6%. These qualities, coupled with high thermal
emissivity, allow the ceramic to provide continuous subambient cooling in an outdoor setting
with a cooling power of >130 watts per square meter at noon, demonstrating energy-saving
potential on a worldwide scale. The color, weather resistance, mechanical robustness, and
ability to depress the Leidenfrost effect are key features ensuring the durable and versatile
nature of the cooling ceramic, thereby facilitating its commercialization in various
applications, particularly building construction.
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[2] An all-metal fullerene: [K@Aul12Sb20]5—
EERBEWE: [K@Aul2Sh20]5—
HAR{E B Science, 17 NOV 2023, VOL 382, ISSUE 6672
fE# : Yu-He Xu, Wen-Juan Tian, Alvaro Mufioz-Castro, Gernot Frenking & Zhong-Ming
Sun
FE—1EHHBAL: State Key Laboratory of Elemento-Organic Chemistry, Tianjin Key Lab of
Rare Earth Materials and Applications, School of Materials Science and Engineering, Nankai
University, Tianjin 300350, China.
S3CEEBE:  https://www.science.org/doi/full/10.1126/science.adj6491
E AAEIRIE: https://news.nankai.edu.cn/mtnk/system/2023/11/20/030058888.shtml
Abstract: The C60 fullerene molecule has attracted tremendous interest for its distinctive
nearly spherical structure. By contrast, all-metal counterparts have been elusive:
Fullerene-like clusters composed of noncarbon elements typically suffer from instability,
resulting in more compact geometries that require multiple embedded atoms or external
ligands for stabilization. In this work, we present the synthesis of an all-metal fullerene cluster,
[K@Au12S8b20]5—, using a wet-chemistry method. The cluster's structure was determined by
single crystal x-ray diffraction, which revealed a fullerene framework consisting of 20
antimony atoms. Theoretical calculations further indicate that this distinct cluster exhibits
aromatic behavior.
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[1] Injectable tissue prosthesis for instantaneous closed-loop rehabilitation

AT DASEAT B b AR R R B TR S A R (A

HiR{E B : Nature, 2 November 2023, Volume 623 Issue 7985

YE&: Subin Jin, Heewon Choi et al.

2B —1EF B : Department of Intelligent Precision Healthcare Convergence, Sungkyunkwan
University, Suwon, Republic of Korea; Center for Neuroscience Imaging Research, Institute
for Basic Science, Suwon, Republic of Korea

EERE: https://www.nature.com/articles/s41586-023-06628-x

Abstract: Here we present an injectable tissue prosthesis with instantaneous bidirectional
electrical conduction in the neuromuscular system. The soft and injectable prosthesis is
composed of a biocompatible hydrogel with unique phenylborate-mediated multiple
crosslinking, such as irreversible yet freely rearrangeable biphenyl bonds and reversible
coordinate bonds with conductive gold nanoparticles formed in situ by cross-coupling.
Closed-loop robot-assisted rehabilitation by injecting this prosthetic material is successfully
demonstrated in the early stage of severe muscle injury in rats, and accelerated tissue repair is

achieved in the later stage.
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[2] Predicting crystal form stability under real-world conditions
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HAR{E B Nature, 9 November 2023, VOL 623, ISSUE 7986

fE#& : Dzmitry Firaha, Yifei Michelle Liu, Jacco van de Streek, Kiran Sasikumar, Hanno
Dietrich, Julian Helfferich, et al.

FE—EZBAL:  Avant-garde Materials Simulation, Merzhausen, Germany

S EERE: https://www.nature.com/articles/s41586-023-06587-3

Abstract: The physicochemical properties of molecular crystals, such as solubility, stability,
compactability, melting behaviour and bioavailability, depend on their crystal form. In silico
crystal form selection has recently come much closer to realization because of the
development of accurate and affordable free-energy calculations. Here we redefine the state of
the art, primarily by improving the accuracy of free-energy calculations, constructing a

reliable experimental benchmark for solid—solid free-energy differences, quantifying

statistical errors for the computed free energies and placing both hydrate crystal structures of
different stoichiometries and anhydrate crystal structures on the same energy landscape, with
defined error bars, as a function of temperature and relative humidity. The calculated free
energies have standard errors of 1-2 kJ mol—1 for industrially relevant compounds, and the
method to place crystal structures with different hydrate stoichiometries on the same energy
landscape can be extended to other multi-component systems, including solvates. These
contributions reduce the gap between the needs of the experimentalist and the capabilities of
modern computational tools, transforming crystal structure prediction into a more reliable and
actionable procedure that can be used in combination with experimental evidence to direct
crystal form selection and establish control.

PEBRE: 0 TR VE R I . RsE . Uk, T A 4A
RIEE) BBURT BN SR TS AT H i B i RE TR A RS, ek B Y e P il
SEHESE . BEFCAHEHE LT HRIEOARKY, R MR A s v R R HEm e, 4
S22 [ AT 1 | BE 22 R RO T SR SEIG AR v, BT B B REI SR, PR AR
THERK SRR AR SRS B TR R R B R, AIME SORZE %, KAE
Dl FEAAEOS IR R B pR K. T Tl AR AR &), THEAS R B R RebrdEiR =N 1~2 k)
mol—1, JFEHAF BAAFUKEM AT BRI SRS E T F— R EE SR A T 2
HAtZ AR &R, WREETY) . KT TR N AR R SR TR IZ
AEIZERE, R ARG TN A N E AT 5E . TR, WIS SERAER S &M, R
15 S RE R @S o

pra sk <iF

— — Anhydrate form A
—— - Anhydrate form C
= Other predicted structures

e« Form lll (anhydrate)
—— - Form | (hemihydrate)
------- Monchydrate rank 1

Relative free energy (kJ mol
Relative free energy (kJ mol')

T T T T T T T T 1T
10 20 30 40 50 60 70 80 90




[3] A stable atmospheric-pressure plasma for extreme-temperature synthesis
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HAR{E B Nature, 30 November 2023, VOL 623, ISSUE 7989

fE# : Hua Xie, Ning Liu, Qian Zhang, Hongtao Zhong, Liqun Guo, Xinpeng Zhao, et al.
FE—1EH B L. Department of Materials Science and Engineering, University of Maryland,
College Park, MD, USA

S EERE: https://www.nature.com/articles/s41586-023-06694-1

Abstract: Plasmas can generate ultra-high-temperature reactive environments that can be
used for the synthesis and processing of a wide range of materials. However, the limited
volume, instability and non-uniformity of plasmas have made it challenging to scalably
manufacture bulk, high-temperature materials. Here we present a plasma set-up consisting of
a pair of carbon-fibre-tip-enhanced electrodes that enable the generation of a uniform,
ultra-high temperature and stable plasma (up to 8,000 K) at atmospheric pressure using a
combination of vertically oriented long and short carbon fibres. The long carbon fibres initiate
the plasma by micro-spark discharge at a low breakdown voltage, whereas the short carbon
fibres coalesce the discharge into a volumetric and stable ultra-high-temperature plasma. As a
proof of concept, we used this process to synthesize various extreme materials in seconds,
including ultra-high-temperature ceramics (for example, hafnium carbonitride) and refractory
metal alloys. Moreover, the carbon-fibre electrodes are highly flexible and can be shaped for
various syntheses. This simple and practical plasma technology may help overcome the
challenges in high-temperature synthesis and enable large-scale electrified plasma
manufacturing powered by renewable electricity.
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