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学术动态 工具助手

美国 Science (《科学》)、英国 Nature (《自然》)

及美国 Cell (《细胞》)是国际公认的三大享有最高学

术声誉的科技期刊，发表在这三大期刊上的论文简称

CNS 论文。

本期梳理 2023年 11月 Nature、Science 期刊上材

料科学领域的最新论文。



[1] Hierarchically structured passive radiative cooling ceramic with high solar
reflectivity
具有高太阳反射率的分层结构被动辐射冷却陶瓷

出版信息：Science, 10 NOV 2023, Volume 382 Issue 6671
作者：KAIXIN LIN, SIRU CHEN et al.
第一作者单位：School of Energy and Environment, City University of Hong Kong, Hong
Kong, China.
全文链接：https://www.science.org/doi/full/10.1126/science.adi4725
国内相关报道：

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.
摘要翻译：我们开发了一种蜂窝陶瓷，可以实现高效的光散射和近乎完美的 99.6%的太

阳反射率。这些特性加上高热发射率，使陶瓷在室外环境中可以提供连续的亚环境制冷，

中午的冷却功率大于每平方米 130瓦，展示了全球范围的节能潜力。陶瓷颜色、耐候性、

机械坚固性和抑制莱顿弗罗斯特效应的能力等特点，确保其耐用性和通用性，从而促进

其在各种应用中的商业化，尤其是建筑施工领域。

文中插图：

材料科学 Science 论文
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[2] An all-metal fullerene: [K@Au12Sb20]5−
全金属富勒烯：[K@Au12Sb20]5−
出版信息：Science, 17 NOV 2023, VOL 382, ISSUE 6672
作者：Yu-He Xu, Wen-Juan Tian, Alvaro Muñoz-Castro, Gernot Frenking & Zhong-Ming
Sun
第一作者单位：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.
全文链接： https://www.science.org/doi/full/10.1126/science.adj6491
国内相关报道：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@Au12Sb20]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.
摘要翻译：C60富勒烯分子以其独特的近球形结构引起了人们极大的兴趣。相比之下，

全金属的类似物一直难以捉摸：由非碳元素组成的类富勒烯团簇通常不稳定，导致更紧

凑的几何形状，需要多个嵌入原子或外部配体来稳定。在这项工作中，研究组提出用湿

化学方法合成全金属富勒烯簇[K@Au12Sb20]5−。通过单晶 X射线衍射确定了该团簇的

结构，揭示了一个由 20个锑原子组成的富勒烯框架。理论计算进一步表明，这种独特

的团簇表现出芳香行为。

文中插图：



[1] Injectable tissue prosthesis for instantaneous closed-loop rehabilitation
可以进行瞬时闭环康复的可注射组织假体

出版信息：Nature, 2 November 2023, Volume 623 Issue 7985
作者：Subin Jin, Heewon Choi et al.
第一作者单位：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
全文链接：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.
摘要翻译：在这里，我们提出了一种可注射的组织假体，它们在神经肌肉系

统中具有瞬时双向电传导能力。这种柔软的可注射假体由具有独特的苯硼

酸介导多重交联的生物相容性水凝胶组成，如不可逆但可自由重排的联苯

键和可逆的配位键，通过原位交叉偶联形成导电金纳米颗粒。在大鼠严重

肌肉损伤的早期阶段，通过注射这种假体材料成功实现了机器闭环辅助康

复，并在后期实现了组织的加速修复。

文中插图：

材料科学 Nature 论文



[2] Predicting crystal form stability under real-world conditions
预测实际条件下的晶型稳定性

出版信息：Nature, 9 November 2023, VOL 623, ISSUE 7986
作者：Dzmitry Firaha, Yifei Michelle Liu, Jacco van de Streek, Kiran Sasikumar, Hanno
Dietrich, Julian Helfferich, et al.
第一作者单位： Avant-garde Materials Simulation, Merzhausen, Germany
全文链接：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.
摘要翻译：分子晶体的物理化学性质（如溶解度、稳定性、致密性、熔化行为和生物利

用度）均取决于它们的晶型。由于精确和可负担的自由能计算的发展，硅晶型选择最近

实现在望。研究组重新定义了当前技术水平，主要是通过提高自由能计算的准确性，构

建固体—固体自由能差异的可靠实验基准，量化计算自由能的统计误差，并将不同化学

计量的水合物晶体结构和无水晶体结构置于相同的能量图景上，从而定义误差条，来作

为温度和相对湿度的函数。对于工业相关化合物，计算得到的自由能标准误差为 1~2 kJ
mol−1，并且将具有不同水合物化学计量的晶体结构置于同一能量图景的方法可扩展到

其他多组分体系，包括溶剂化物。这些贡献缩小了实验人员需求与现代计算工具能力之

间的差距，将晶体结构预测转变为更可靠、更可行的程序，可与实验证据结合使用，来

指导晶型选择并建立控制机制。

文中插图：



[3]A stable atmospheric-pressure plasma for extreme-temperature synthesis
用于极端温度合成的稳定大气压等离子体

出版信息：Nature, 30 November 2023, VOL 623, ISSUE 7989
作者：Hua Xie, Ning Liu, Qian Zhang, Hongtao Zhong, Liqun Guo, Xinpeng Zhao, et al.
第一作者单位：Department of Materials Science and Engineering, University of Maryland,
College Park, MD, USA
全文链接：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.
摘要翻译：等离子体能够产生超高温反应环境，可用于各种材料的合成和加工。然而，

等离子体的体积有限、不稳定性和不均匀性使得大规模生产大块高温材料颇具挑战性。

研究组提出了一种由一对碳纤维尖端增强电极组成的等离子体装置，能够在大气压下使

用垂直取向的长、短碳纤维组合产生均匀、超高温和稳定的等离子体（高达 8000 K）。

长碳纤维通过微火花放电在低击穿电压下引发等离子体，而短碳纤维将放电凝聚成体积

大且稳定的超高温等离子体。作为概念验证，研究组使用该工艺在几秒钟内合成了各种

极端材料，包括超高温陶瓷（例如碳氮化铪）和难熔金属合金。此外，碳毡电极柔韧性

很高，可塑造为各种合成造型。这种简单实用的等离子体技术或有助于克服高温合成中

的挑战，并实现由可再生电力驱动的大规模电气化等离子体制造。

文内插图：


