MCanxixun * Information


Mcanxixun * Information



*E-Material
*Metal Alloy
*Organic & Polymer

*Composite Materials

*Practical Application
*Tech News & New Tech

MCanxixun Information and News Service
Contents

3Tech News & New Tech（技术前沿）


3Discovery of a new photonic crystal where light propagates through the surface without being scattered


4新发现光子晶体可使光通过其表面而不发生散射


5Physicists defy conventional wisdom to identify ferroelectric nanomaterial


6物理学家确定铁电纳米材料挑战传统观念


7Extreme pressure causes osmium to change state of matter


8超高压改变锇的物态


9Metal Alloy（金属合金）


9Platinum, iron oxide working together to get the job done


10铂金与氧化物共同作用


11Half diamond, half cubic boron, all cutting business


12半金刚石半立方硼合金的切割工艺


13Composite Materials（复合材料）


13Zenyatta Ventures Graphite Has Unique Properties for Valuable Graphene Applications


13Zenyatta Ventures石墨的独特性能或可实现有价值石墨烯应用


14RTP Company Introduces New Plastic Technologies At Fakuma Show


15RTP公司在Fakuma展会上推出新型塑料技术


15Chomarat and Composide Partner in Innovation to Simplify and Optimise Composites Usage


16Chomarat和Composide合作简化并优化复合材料的使用


17Practical Application（实际应用）


17Nano-trapped molecules are potential path to quantum devices


18纳米捕获分子是通往量子设备的潜在路径


19Building the electron superhighway


20构建电子高速公路


21Tiny magnets mimic steam, water and ice


22微型磁体模拟蒸汽、水和冰


23Printing transparent glass in 3-D


253D打印透明玻璃


26Organic & Polymer（有机高分子材料）


26Teijin Aramid Stops Research for New Aramid Copolymers Containing DAPBI


27Teijin Aramid停止研究含有DAPBI的新芳纶共聚物


27Exploration of stable, crystalline, porous covalent organic frameworks


29稳定的结晶状多孔共价有机框架之探索


30Engineers design color-changing material that could help diagnose concussions


31工程师设计出变色材料诊断脑震荡


32E-Material（电子材料）


32Carbon research may boost nanoelectronics


33碳研究推动纳米电子学


34Pillared graphene gains strength


35柱状石墨烯强度更大


36Researchers create fatigue-free, stretchable conductor


37研究人员创造可伸展的“永动”导体




Tech News & New Tech（技术前沿）
Discovery of a new photonic crystal where light propagates through the surface without being scattered  
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Above: Schematic of photonic crystals consisting of cylinders in a honeycomb lattice viewed from above. Photonic crystals obtained by dividing the nearest neighboring cylinders into hexagonal clusters, and widening (left) or narrowing (right) the separation between hexagonal clusters from the original honeycomb lattice (middle), while keeping the shape and size of hexagons. Below: Relationship between the wave number and frequency of the photonic crystal in each case. Here, a0 denotes the distance between the hexagonal clusters as measured from their center, and R denotes the length of one side of the hexagon.

Xiao Hu, Principal Investigator of the International Center for Materials Nanoarchitectonics (MANA), National Institute for Materials Science (NIMS), and Long-Hua Wu, NIMS Junior Researcher, elucidated a new principle whereby electromagnetic waves including light propagate on the surface in a photonic crystal without being scattered. By merely slightly adjusting positions of insulator or semiconductor cylinders (nanorods) in a honeycomb lattice, electromagnetic waves can propagate without being scattered even at corners of crystal or by defects. Since this property can be achieved even by a semiconductor, such as silicone, alone, developments of new functions are expected via integrating information processing functions achieved by the well-established semiconductor electronics and the excellent propagation property of electromagnetic waves.

In recent years, active studies have been conducted on materials with topological properties where unique properties appear on surfaces of materials. Suppressions of scattering of light by defects in conventional photonic crystals is also expected in topological photonic states. However, special materials were required to create topological photonic crystals.

These researchers discovered a new principle to realize a topological photonic crystal by merely adjusting positions of insulator or semiconductor nanorods in a honeycomb lattice, without using any complicated material or structure. When hexagonal clusters are formed by adjusting positions of clinders, electromagnetic modes carrying on spin, a feature conventionally specific to electrons, appear. As a result, it was theoretically clarified that a photonic crystal exhibits topological properties when the separation between hexagonal clusters is narrowed from that of the honeycomb lattice.

Since the nanorods can be formed by silicone, developments of new functions and devices are expected through integration with existing silicon-based electronics.

This research was partially supported by “Topological Quantum Phenomena in Condensed Matter with Broken Symmetries,” Grant-in-Aid for Scientific Research on Innovative Areas, Ministry of Education, Culture, Sports, Science and Technology. The research results were published in Physical Review Letters, a journal of the American Physical Society, online on June 3, 2015 (local time).

SOURCE: National Institute for Materials Science 
新发现光子晶体可使光通过其表面而不发生散射 
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上图：从上面可以看的蜂窝状晶格中光子晶体圆柱体的概要。通过将最近的相邻圆柱体分成六角形群集，和加宽（左）或缩小（右）原始蜂窝状晶格（中）的六方簇之间的距离可以获得光子晶体，同时保持六边形的形状和尺寸。下图：在每种情况下，光子晶体的波数与频率之间的关系。这里，A0表示从它们的中心测得的六角形群集之间的距离，而R表示六边形的一个边的长度。

国家材料科学中心(NIMS)、国际纳米材料构造中心(MANA)首席研究员Xiao Hu，和国家材料科学中心(NIMS)的初级研究员Long-Hua Wu，阐明了一个新原则，对于电磁波，包括光子晶体表面上光传播而不被散射。通过对蜂窝状晶格中绝缘体或半导体圆柱体（纳米棒）的位置进行稍微调整，电磁波就可以传播而不被分散，即使在晶体的边角或缺陷部位。由于该属性甚至可以由半导体，诸如硅，单独实现，预期能够发现新功能，通过整合信息处理功能，由行之有效的半导体电子和具有传播优良属性的电磁波完成。

近年来，对于材料拓扑性能的积极研究已经进行，该独特的性能出现的材料表面。对于传统光子晶体中缺陷导致的光散射的压制也在拓扑光子状态被期待。然而，还需要特殊的材料来打造拓扑光子晶体。

这些研究人员发现了一种新的原则，实现了拓扑光子晶体，通过仅仅调整蜂窝状晶格中绝缘体或半导体纳米棒的位置，不需要使用任何复杂的材料或结构。当通过调整圆柱体的位置形成六角集群，进行旋转的电磁方式，一个电子特有的通常功能，出现。其结果是，它被理论上阐明的光子晶体呈现拓扑性质当六角形群集之间的间隔是从蜂窝晶格变窄时。

由于纳米棒可以由硅形成，新功能和设备的发展期望通过现有的硅基电子产品的集成来实现。

这项研究得到“拓扑量子现象在凝聚态与破碎的对称性”、用于科学研究创新领域的格兰特援助、教育、文化、体育、科学与技术部门的部分支持。该研究结果发表在《物理评论快报》（Physical Review Letters）上，一个美国物理学会的杂志，上线时间是2015年6月3日（当地时间）。

资料来源：国家材料科学研究所 
Physicists defy conventional wisdom to identify ferroelectric nanomaterial

A team of physicists has defied conventional wisdom by inducing stable ferroelectricity in a sheet of strontium titanate only a few nanometers thick.

The discovery could open new pathways to find new materials for nanotechnology devices, said Alexei Gruverman, a Univ. of Nebraska-Lincoln physics and astronomy professor who worked on the research.

It also contradicts the expected behavior of ferroelectric materials, which normally lose stable ferroelectric polarization as they are made thinner.

"If you make a strontium titanate film very thin, all of a sudden it becomes ferroelectric at room temperature," Gruverman said. "If you make it thicker, ferroelectricity disappears. That's very strange, as it goes completely counter to all the common knowledge regarding the thickness effect on ferroelectric properties."

Gruverman and his team at UNL used piezoresponse force microscopy, a nanoscale testing technique that Gruverman pioneered, to confirm that stable and switchable polarization had occurred in ultrathin films of strontium titanate grown by a Univ. of Wisconsin team led by Chang-Beom Eom. 

Ferroelectricity, which is an electrical analog of ferromagnetism, is characterized by a stable electrical polarization that can be switched (reoriented) with the application of an electrical field. This quality makes ferroelectric materials useful for an array of electronic applications, such as computer memory chips. However, the materials' tendency to lose ferroelectric stability as they become thinner has limited their usefulness in nanoelectronics. Many scientists have been investigating techniques to create ferroelectric materials that can still be useful at nanometer scale dimensions.

Strontium titanate, often used as an insulating material in dielectric capacitors, isn't ordinarily a ferroelectric at room temperature. It is a perovskite, a family member of complex oxide materials with distinctive cubic crystal structures. Perovskites have long been recognized for a variety of useful physical properties, including superconductivity, ferromagnetism and ferroelectricity. In recent years, they have been studied for potential use in solar cells.

But crystals aren't always perfectly formed. If one out of each 100 strontium ions is missing from the cube-shaped strontium titanate crystal, it can create polarized nano-sized regions within the crystal. 

Ordinarily, the material's bulk serves to isolate such polar nanoregions in an insulating matrix. Physicists at the Univ. of Wisconsin, however, fabricated epitaxial films of strontium titanate, spread across a substrate of the same material, no thicker than the size of these polar nanoregions.

The electrical boundary conditions in the films drastically changed, forcing the polar nanoregions to interact between themselves and respond in a cooperative manner to the applied electric field. This allowed for the emergence of switchable and stable polarization, which the UNL team observed using piezoresponse force microscopy.

The effect was tested with mathematical simulations and electrical measurements, as well as through structural microscopic studies.

Gruverman said it is not yet known whether other perovskite materials will exhibit the same qualities.

"We don’t know if this effect is unique to strontium titanate, but we hope that this approach can be extended to other perovskite dielectrics in which polar nanoregions are controlled by careful engineering of film defect structure," he said.  "This may provide a path toward devices with reduced dimension where ferroelectricity is coupled to other properties, such as magnetism.”

Source: Univ. of Nebraska-Lincoln
物理学家确定铁电纳米材料挑战传统观念

一个物理学家团队通过在一个只有几纳米厚的钛酸锶薄片钟诱导稳定铁电性挑战了传统智慧。

从事这一研究的内布拉斯加 - 林肯大学的物理学和天文学教授Alexei Gruverman说，这一发现可能会打开为纳米技术设备寻找新材料的新途径。

它也违背了铁电材料的预期行为，当它们被制造得很薄时，通常失去稳定的强电介质极性。

“如果制造出一个非常薄的钛酸锶膜，它在室温下一下子就会变成铁电物质，”Gruverman说。 “如果你把它做的厚一些，铁电性就消失了。这是很奇怪的，因为它完全违背了有关厚度对铁电特性影响的所有常识。”

Gruverman和他的团队在UNL大学使用压电响应力显微镜，一个由Gruverman率先推出的纳米测试技术，来确认稳定的和可转换的极化，它发生在由Chang-Beom Eom领导的威斯康星大学团队制造的钛酸锶超薄膜上。

铁电性，是铁磁性的一个电模拟，其特征是一个稳定的电极性，同时在电场应用中是可以转换的（重新定向）。这个特性使得铁电材料对于许多电子应用是有用的，如计算机存储器芯片。但是，当它们变得很薄时材料失去铁电稳定性的倾向限制了它们在纳米电子学的用处。许多科学家一直在研究技术，来制造在纳米级尺寸商仍然是有用的铁电材料。

钛酸锶，通常用作电介质电容器的绝缘材料，在室温下一般不是铁电体。它是一种钙钛矿，一个具有独特的立方晶体结构的复合氧化物材料的家族成员。钙钛矿一直被认为具有各种有用的物理性质，包括超导、铁磁性和铁电性。近年来，它们已被研究用于太阳能电池的潜在用途。

但晶体并不总是完美的形成。如果每个100锶离子有一个从立方体形钛酸锶晶体中缺失，它能在晶体内形成纳米尺寸的极性区域。

通常，材料在绝缘基质中用来隔离这类极性纳米区域。然而，威斯康星州大学物理学家织造了钛酸锶的外延膜，分布在相同材料的一个基板上，厚度不超过这些极性纳米区域的尺寸。

这些膜中的电边界条件发生较大改变，迫使极性纳米区域自身之间进行相互作用，并以合作方式来相应施加的电场。这允许可切换的和稳定的极化出现，UNL小组利用压电响应力显微镜观察到了这一现象。

使用数学模拟和电气测量对于这些影响进行了测试，以及通过结构微观研究。

Gruverman表示，目前还不知道其他钙钛矿材料是否会表现出相同的特质。

“我们不知道这种效果是否对钛酸锶是独一无二的，但我们希望这种方法可以扩展到其他钙钛矿电介质，它们的极纳米区域可以通过薄膜的缺陷结构的仔细制成进行控制，”他说。“这可以为设备减小尺寸提供一个路径，这种情况下铁电性会伴随其它性能，如磁性。”

资料来源：内布拉斯加 - 林肯大学
Extreme pressure causes osmium to change state of matter
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A schematic of the pressure chamber of the double-stage diamond anvil cell (dsDAC) for ultra-high pressure generation and a photo of a DAC produced at BGI. Semi-balls made of nanocrystalline diamond of extraordinary strength are attached to the culets of the opposed gem quality diamonds of the DAC. A sample of osmium, shown as a small red dot on the top of the lower semi-ball, has a size of ca. 3 microns. It is compressed between the tips of the semi-balls, which are supported by a pressure-medium (solidified inert gases or paraffin) filling the pressure chamber of the DAC. Ultra-high pressure is generated on the sample due to the two-stage exertion of a big force on a very small area. The diameter of the semi-balls is about 10 microns. The diameter of culets of the diamonds, to which the semi-balls are attached, is 250 microns. Image: Elena Bykova, Univ. of Bayreuth
Using metallic osmium (Os) in experimentation, an international group of researchers have demonstrated that ultra-high pressures cause core electrons to interplay, which results in experimentally observed anomalies in the compression behavior of the material.

Os is one of Earth's most exceptional elemental materials, possessing the highest known density at ambient pressure, one of the highest cohesive energies and melting temperatures, and an incompressibility that is almost comparable to that of diamond.

Researchers believe that the ability to affect core electrons—which do not participate in chemical bonding—in metals like osmium will open new opportunities in the search for new states of matter and the synthesis of materials with unique properties that do not exist at ambient conditions.

"The international research team employed extreme conditions that generated a measurable change in osmium's high pressure behavior," said Vitali Prakapenka, a scientist at the Univ. of Chicago's GeoSoilEnviros Center for Advanced Radiation Sources (GSECARS) beamline at the Advanced Photon Source (APS), a U.S. Department of Energy's (DOE) Office of Science User Facility at DOE's Argonne National Laboratory.

"Although the theoretically predicted electronic transition that involves pressure-induced interaction between core (inner) electrons is much weaker than typical structural changes associated with valence (outer) electrons, we were able to detect experimentally changes in properties of this highly-compressed material which are related to the predicted phenomenon," said Leonid Dubrovinsky of the Bayerisches Geoinstitut (BGI) at Bayreuth Univ. in Germany.

"We used micro-anvils made of super hard nano-diamond to generate 770 gigapascals of pressure (more than 7 million of atmospheres, for example, twice that of the center of the Earth) on the osmium sample," BGI's Natalia Dubrovinskaia said. The device for generating ultra-high static pressures—a two-stage diamond anvil cell—was developed by Dubrovinsky and Dubrovinskaia, who published this research technique in 2012.

"Measuring the effect of ultra-high pressure required very accurate structural x-ray diffraction experiments to reveal the anomalous behavior of the lattice parameters upon compression," Prakapenka said. "We used state-of-the-art synchrotron techniques capable of penetrating bulky pressure vessels to probe tiny samples with a typical size of around 1 to 4 microns. We have used a very intense tightly focused high-energy x-ray beam that is only available at third-generation synchrotron facilities."

The research is detailed in the paper in Nature.
超高压改变锇的物态 
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在金刚钻压腔对立的高质量钻石底面附有，一个第二代二级金刚石压腔（dsDAC）的压力舱原理图、一张巴莱特国际投资管理公司生产的金刚石压腔照片，还有一个超硬纳米晶钻制成的半球。锇的样本，显示为下级半球顶部的一个尺寸3微米的小红点，它被压缩在半球之间，由一个填充金刚石压腔压力室的传压介质（固化惰性气体和石蜡）支撑。由于两级在一个很小的区域发挥的巨大力量，样本产生超高压力，半球的直径大约是10微米，半球所依附的钻石底面直径是250微米。图片来自：拜罗伊特大学的艾琳娜•比克沃。

一个国际研究小组在实验中使用金属锇，演示了超高压会引起核心电子相互作用，这会导致实验观察到的材料压缩行为异常。

金属锇是地球上最杰出的基本材料之一，在外界压力下拥有最高的密度，最高的内聚能和融化温度和可与金刚石相提并论的不可压缩性。

研究人员认为影响芯电子的能力，在化学键合中并不存在，像饿这样的金属将为新物质状态和具有特殊性能的合成材料的研究创造新的机会，这种合成材料在外界环境中是不存在的。

“国际研究小组采用极端环境，生成一个可衡量的锇高压变化行为，”维塔利•布拉卡朋卡说道，他是芝加哥大学先进辐射资源地球土地环境保护中心（GSECARS）的科学家，广义上称为先进光子源（APS），它是一个科学用户设备办公室的一个美国能源部门（DOE），位于美国能源部阿拉贡国家实验室。

“虽然理论上预测的电子跃迁涉及的芯电子之间的压力感应作用比原子管系统相关的典型结构变化要弱的多，但是我们能够探测和预测现象相关的高度压缩材料的性能实验变化，”德国拜罗伊特大学巴特莱国际投资管理公司的列昂尼德•杜布朗温斯基说道。

“我们使用了超硬纳米钻制成的微型钻骨，在锇样品上产生770帕的压力（超过700万的大气，例如，是地球中心的两倍）”巴特莱国际投资管理公司的娜塔莉亚•度布朗温斯卡娅说道。度布朗温斯基和度布朗温斯卡娅发明了这个可以制造超高静压力的设备，二级金刚石压腔，并在2012年发表了这项研究技术。

“测量超高压力的影响需要非常准确的结构X射线衍射实验，揭示了压缩晶格参数的异常行为，” 布拉卡朋卡说道。“我们利用先进的同步技术穿透庞大的压力容器，探测典型尺寸只有1到4微米的小样本。我们使用一个非常强烈的紧密集中高能X射线，只适用于第三代同步加速器设施。”

此研究相关论文刊载于《自然》（Nature）杂志。
Metal Alloy（金属合金）
Platinum, iron oxide working together to get the job done

Platinum is a great catalyst and can be used for many different applications. It's expensive stuff though, so tiny platinum nanoparticles sitting on cheap metal oxide materials are used to convert harmful carbon monoxide into carbon dioxide. Using scanning tunneling microscopes, scientists at TU Vienna have now been able to image the catalytic behavior of platinum sitting on iron-oxide, which allowed them to explain the process on an atomic scale. Surprisingly, the chemical reactions do not take place on the platinum nanoparticles themselves, and it is the interplay between platinum particles and the iron-oxide surface that makes the reaction so efficient.

Catching and oxidizing molecules

The tiny nanoparticles used for catalysis often consist of only a few platinum atoms. They enable oxidation by keeping target molecules in place and bringing them into contact with oxygen. That way, carbon monoxide (CO) can be turned into carbon dioxide (CO2), hydrogen gas (H2) is oxidized to water (H2O). These reactions are also possible without platinum, but they can occur at much lower temperatures in the presence of platinum particles.

"We used to believe that these chemical reactions occur right on top of the platinum particles. But our pictures clearly show that the iron oxide really does the job," says Prof. Gareth Parkinson. For years he has been studying the behavior of tiny particles on metal-oxide surfaces together with Prof. Ulrike Diebold (both TU Vienna). Now the team could show that the oxygen needed for the chemical reactions does not originate from the surrounding atmosphere but from the iron oxide below.

Nano-holes and traveling iron

The iron oxide (Fe3O4), on which the platinum particles rest, has remarkable properties. It has a regular crystal structure and each atom has its well-defined position, but still the iron atoms are relatively free to travel through the material. When the platinum nanoparticles catch molecules from the surrounding gas and combine them with oxygen atoms from the iron-oxide surface, a surplus of iron atoms remains. These iron atoms then migrate deep into the material, leaving a hole in the surface that can clearly be seen in the pictures taken with the scanning tunneling microscope.

This process can even trigger a chain reaction. As soon as the chemical reaction at the platinum nanoparticle creates a hole in the iron-oxide surface, there are some atoms right at the edge of the hole whose coupling to the rest of the material is not very strong. At these edges the next chemical reaction can occur much more easily. The platinum nanoparticle is shifted slightly and it is ready for the next step. "In the end, we can see long trenches on the surface, left behind by a single platinum nanoparticle," says Ulrike Diebold.

The opposite phenomenon occurs when platinum and iron-oxide is exposed to an oxygen atmosphere. The platinum particles break up the oxygen molecules (O2), and the single oxygen atoms can then be integrated into the surface. Iron atoms travel to the surface from within the material, and right next to the platinum nanoparticle, an additional iron-oxide island is created. Instead of holes, many small islands grow on the surface.

Towards better catalysts

For years the team at TU Vienna has been working hard to lay the necessary groundwork for this kind of research. In many important steps the surface-science team perfected ways to handle metal oxides and tiny particles. In recent years, the have presented important new findings about the structure of metal oxides, about the mobility of atoms on their surface and their chemical properties. Based on this experience, it is now possible to make the chemical processes of platinum catalysis visible and to explain them in detail.

Now this new knowledge can be used to create even better catalysts. For instance, the team could show that pre-treating with hydrogen should increase the efficiency of platinum catalysts. The atomic trenches created that way keep the platinum nanoparticles from clustering, which would decrease their reactivity.

Source: Vienna Univ. of Technology
铂金与氧化物共同作用

铂是一个伟大的催化剂，可应用于许多不同的领域。但是它是昂贵的材料，如此渺小的铂纳米颗粒融入到便宜的金属氧化物材料中被用于转化有害的一氧化碳成为二氧化碳。使用隧道扫描电子显微镜，维也纳技术大学的科学家现在已经能够拍摄混合铂元素的铁氧化物的催化反应照片，使他们能够在原子尺度上解释这个过程。出人意料的是，化学反应不发生在铂纳米颗粒本身，它发生在铂粒子和铁氧化物表面的相互作用，这使得反应是如此有效。

捕获和氧化分子

用于催化的微小纳米粒子往往包含的只有几个铂原子。它们能够通过保持靶分子就位同时使它们与氧气接触来进行氧化。通过这种方法，一氧化碳（CO）可以变成二氧化碳（CO2），氢气（H2）被氧化成水（H2O）。如果没有铂元素，这些反应也是可能的，但它们要在比铂粒子的存在情况低得多的温度下才能够实现。

“我们曾经认为，这些化学反应正好是在铂粒子的顶部出现，但我们的照片清楚地显示，氧化铁也确实发挥了这个作用，”加雷思•帕金森教授说。多年来，他与乌尔里克•迪堡教授（两个人都在维也纳技术大学）一直在研究金属氧化物表面微小粒子行为。现在该团队可以展示，化学反应所需的氧气不是来自周围大气而是来源于下部的氧化铁。

纳米级的孔和铁原子的移动

上面附着着铂粒子的氧化铁（Fe3O4）具有显着的特性。它具有规则的晶体结构和每个原子有其明确定义的位置，但仍然是铁原子可以相对自由在材料中移动。当铂纳米颗粒从周围气体中捕获分子，并将它们与铁氧化物表面的氧原子进行结合，就会存在一个铁原子的过剩。这些铁原子然后迁移到材料的更深处，留下在扫描隧道显微镜拍摄的照片中可以清楚地看到的存在于表面上的孔。

这个过程甚至可以引发连锁反应。只要在铂纳米颗粒上的化学反应在铁氧化物表面上产生孔，在洞的边缘就会正好存在一些原子，这些原子与该材料的其余部分耦合的不是很强。在这些边缘的下一个化学反应可以更容易发生。铂纳米颗粒被稍微偏移，并为下一阶段做好准备。“最后，我们可以在表面看到由单一的铂纳米粒子留下的长沟，”乌尔里克•迪堡说。

当铂和铁氧化物暴露在氧气中时，会出现相反的现象。铂颗粒会分解氧分子（O2），同时单独的氧原子可以被集聚到表面。铁原子从材料内部行进到表面，并且毗邻铂纳米颗粒，这将创建一个额外的铁氧化物团。代替出现许多洞，会在表面生成许多基团。

获得更好的催化剂

多年来来自维也纳技术大学的团队一直在为这方面的研究努力打下必要的基础。在许多重要的步骤，表面科学的团队完善方法来处理的金属氧化物和微粒。在最近几年中，他们已经发表了关于金属氧化物的结构、关于原子在其表面上的流动性和它们的化学性质的一些新发现。基于这些经验，现在有可能使铂催化的化学过程可视化，同时详细的解释它们。

现在这个新的知识可以用来创造出更好的催化剂。例如，该团队可以表明，用氢气进行预处理可以增加铂催化剂的效率。原子沟槽创造出保持铂纳米颗粒避免类聚的方式，类聚将会降低其反应性。

资料来源：维也纳技术大学
Half diamond, half cubic boron, all cutting business
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A and B show a bulk diamond-cBN alloy samples synthesized at 20 GPa/2,200 C with a diameter of ~3 mm, over a copper screen to exhibit its transparency C and D show polished rake faces of diamond-cBN alloy cutters. Images: D.W. He/SCU
Diamonds are forever, except when they oxidize while cutting through iron, cobalt, nickel, chromium or vanadium at high temperatures. Conversely, cubic boron nitride possesses superior chemical inertness but only about half of the hardness of diamonds. In an attempt to create a superhard material better suited for a wide variety of materials on an industrial scale, researchers at Sichuan Univ. in Chengdu, China, have created an alloy composed of diamonds and cubic boron nitride (cBN) that boasts the benefits of both.

"Diamond and cubic boron nitride could readily form alloys that can potentially fill the performance gap because of their affinity in structure lattices and covalent bonding character," said Duanwei He, a professor at Sichauan Univ.'s Institute of Atomic and Molecular Physics. "However, the idea has never been demonstrated because samples obtained in previous studies are too small to test their practical performance."

He and his colleagues at the University of Nevada and the Chinese Academy of Sciences detail their procedure in Applied Physics Letters.

To synthesize diamond-cBN alloys, the researchers subjected a homogenous mixture of diamond and cubic boron nitride powder to a vacuum furnace at 1,300 K for two hours, then pressed the material into 3.5-mm pellets under pressure greater than 15 gigapascals and temperatures above 2,000 K. The pellets were then polished and sharpened into cutting implements.

The researchers tested the cutting performances of their alloy on hardened steel and granite bars on a computer numerical controlled lathe. They found that the diamond-cBN alloy rivaled polycrystalline cubic boron nitride's wear and tool life on the steel samples, and exhibited significantly less wear when cutting through granite. The alloy also demonstrated a more preferable high-speed cutting performance than either polycrystalline CBN or commercial polycrystalline diamonds.

Future work for He and his colleagues involves developing synthesis technology for centimeter-sized diamond-cBN alloy bulks to bring the process up to industrial-scale production.

Source: Institute of Physics

半金刚石半立方硼合金的切割工艺
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A和B展示的是一大块金刚石-立方氮化硼合金样品，合成条件20 GPa/2,200 C，直径约3毫米，透过一片铜网表明其透明度；C和D展示的是金刚石-立方氮化硼合金切割部分抛光的倾斜面。图像：D.W. He/SCU。

金刚石具有永久不变的特性，除非用铁、 钴、镍、铬或钒在高温下切割氧化。相反地，立方氮化硼具有优良的化学惰性，但硬度只有金刚石的一半。为了创造一种超硬材料可以工业规模广泛用于各种制造，中国成都四川大学的研究员研制了一种由金刚石和立方氮化硼组成、兼具两者特性的合金。

 “金刚石和立方氮化硼可以轻易合成合金，填补其结构类属性及共价键特性造成的性能缺口，”四川大学原子及分子物理学院教授何端伟说道。“但是，该想法之前从未得到验证，因为之前研究所得的样品都太小了无法检测其实际性能。”

何教授及其内华达大学和中国科学院的同事将其研究过程刊载在《应用物理学快报》中。

为了合成金刚石-立方氮化硼合金，研究员将金刚石和立方氮化硼粉末同质混合后放入真空炉，以1300K温度下保存2小时，然后将此材料以高于15吉帕压力、2000K温度放入3.5毫米芯块中。该芯块然后经过抛光和打磨成锋利的工具。

研究员用硬化钢和花岗石条在计算机数字控制车床上检测了该合金的切割性能。他们发现金刚石-立方氮化硼合金的性能可以和多晶的立方氮化硼对钢制样品的耐磨性及工具寿命相比，并且切割花岗石时磨损更少。该合金还展示出了比多晶的立方氮化硼或商业用的多晶金刚石更优质的高速切割性能。

何教授及其同事未来的研究涉及开发厘米尺寸的金刚石-立方氮化硼合金块合成技术，将该工艺推广到产业规模的生产。

来源：物理研究所
Composite Materials（复合材料）
Zenyatta Ventures Graphite Has Unique Properties for Valuable Graphene Applications 

Following materials testing by the nanomaterials research group at Ben-Gurion University of the Negev (BGU), researchers have identified unique properties in Zenyatta Ventures Albany graphite deposit that show positive attributes for use in multiple graphene applications.

According to BGU nanomaterials Research Group Leader, Dr. Oren Regev, "Zenyatta's purified graphite material was tested on dispersion and application for composite property enhancement on drug delivery and hydrogen storage devices by our R&D team. We believe that this is a high-value special material with unique characteristics that could make Albany graphite the preferred material for conversion to valuable graphene applications.

"BGU regularly uses various types of commercially available natural flake graphite, but found Albany graphite to exfoliate under sonication more easily and with higher yields of graphene nanoparticles than any other natural graphite types that we have tested."

Zenyatta explains that sonication is a highly effective process using sound energy to agitate the graphene layers for separation. Graphene is a single sheet of pure graphite that is one atom thick, flexible, transparent, highly conductive, and is stronger than diamonds or steel.

Zenyatta and BGN Technologies (BGN), the technology transfer arm of BGU, have identified funding support opportunities and are presently in discussion with governments and private corporations to secure these arrangements for scaling up collaboration. Additionally, BGN is in discussion with a commercial partner in Israel that will collaborate on graphene products R&D from Albany graphite in a specific application that will be announced in the future. BGN will also pursue other methods and uses for commercially viable graphene products from Zenyatta's Albany graphite deposit.

According to Dr. Regev, who is also an associate professor in BGU's Department of Chemical Engineering, "Thermogravimetric Analysis (TGA) on the material found it to be completely different from any other natural graphite flake products studied so far in our lab. The Zenyatta graphite appears to be composed of smaller and cleaner particles with a narrower particle size distribution. It is the same order of magnitude as more expensive, commercially available Graphene Nano Platelets (GnP). These ideal properties probably stem from the unique geological process by which the Albany graphite deposit was formed."

"The company is excited with these results and is very pleased to learn that BGU has expressed a strong interest in the potential of our material," said Dr. Bharat Chahar, Vice President of Market Development for Zenyatta.

"For many applications, this unique material provides further evidence of its suitability. We still believe that graphene requires technological development before the world sees large-scale commercial viability, but are delighted to play a prominent part in the advancement of a new innovative material."
Zenyatta Ventures石墨的独特性能或可实现有价值石墨烯应用
伴随着内盖夫（BGU）本古里安大学纳米材料研究小组进行的材料测试，研究人员已经确定 Zenyatta Ventures公司奥尔巴尼石墨矿床的独特性能，显示其在多个石墨烯应用的积极属性。

根据BGU纳米材料研究小组负责人奥伦雷格夫博士的消息，Zenyatta纯的石墨材料是由我们的研发团队进行测试，在用于药物输送和储氢设备的复合性能增强材料的分散性和应用的方面。我们认为，这是一个高价值的特殊材料，具有独特的特性，可以使奥尔巴尼石墨成为转化石墨烯有价值应用领域的首选材料。

“BGU经常使用不同类型的市场在售的天然石墨薄片，却发现奥尔巴尼石墨在超声波下更容易脱片，同时产生比我们测试过的其他天然石墨类型更多的石墨烯纳米粒子”

Zenyatta解释说，超声波处理是利用声能来搅动石墨烯层进行分离一个非常有效的方法。石墨烯是只有一个原子厚度的纯石墨单个片材，柔性好、透明的、高导电，并且比钻石或钢铁强度大。

Zenyatta和BGN技术（BGN），BGU的机械手技术，已经明确了获得资金支持的机会，同时目前正在与各国政府和私营公司进行讨论，以确保扩大合作的安排。此外，BGN在以色列与一个商业合作伙伴进行讨论，将在未来公布奥尔巴尼石墨一个具体应用领域的石墨烯产品研发合作。 BGN还将寻求其他方法，并使用来自Zenyatta奥尔巴尼石墨矿床的具有商业可行性的石墨烯产品。

根据BGU大学化工系副教授雷格夫博士的说法，“材料的热重分析（TGA）发现，它与目前为止在我们的实验室进行研究的任何其他天然石墨薄片产品完全不同，Zenyatta的石墨出现较小的和更清洁的颗粒，同时分布较窄的颗粒尺寸。它和更贵的、市面销售的石墨烯纳米板具有相同的品质。这些理想性能可能来自形成奥尔巴尼石墨矿床的独特地质过程。”

“我们公司对于这些结果感到非常高兴，同时地得知BGU表达了我们这个物质的潜力了浓厚的兴趣，”巴拉特察哈尔博士，市场开发Zenyatta副总裁。

“对于许多应用领域，这种独特的材料提供了其实用性的进一步证据。我们仍然认为，在世界看到其大规模的商业可行性之前石墨烯需要技术进步，但我们很高兴能在这个新的创新材料进步方面发挥突出作用。 ”
RTP Company Introduces New Plastic Technologies At Fakuma Show 

RTP Company will feature successful applications created from its portfolio of industry-leading engineered thermoplastic compounds at the upcoming Fakuma exhibition in Friedrichshafen, Germany.

Representatives from RTP Company's facilities in Ladenburg, Germany and Beaune, France will be available at Fakuma Booth #A4-4221. Highlighted will be a new proprietary alloy technology known as RTP 2000 HC, a series of specially formulated compounds designed to maintain strength, functionality, and integrity, even with repeated exposure to hospital cleaners used to disinfect medical devices.

In developing a thermoplastic compound that could withstand harsh disinfectants, RTP Company engineers tested a number of materials and a wide sampling of cleaners commonly used in the healthcare industry. The resulting RTP 2000 HC Series compounds were developed to provide superior chemical resistance and open new possibilities for the design of hospital equipment and plastic housings that require frequent disinfection, including mobile sonar and x-ray machines, enteral feeding devices, drug pumps, blood filtration equipment, and more.

In addition, RTP Company representatives will be available to discuss a diverse selection of thermoplastic compounds, including:

·New RTP 100 eXtra Performance (XP) polypropylene compounds, formulated for higher strength, modulus, and impact properties

·Solvay's Radel R-7000 polyphenylsulfone (PPSU) resins for aircraft interiors now available through RTP Company 
·Low emission Very Long Fibre reinforced Polypropylene for use in automotive interiors

·Flame retardant plastics for low smoke, heat and flame spread applications

RTP Company welcomes Fakuma attendees to visit Booth A4-4221 from October 13-17, 2015 to discuss these and other relevant topics. 

RTP公司在Fakuma展会上推出新型塑料技术 
在德国腓特烈港即将举行的Fakuma展览会上，RTP公司将展示其业界领先的工程热塑性化合物投资组合所带来的成功应用。

来自德国拉登堡和法国博纳RTP公司工厂的代表将会出现在在Fakuma展会的＃A4-4221展位。突出显示的将是一个被称为RTP 2000 HC的新专利合金技术，一系列特殊配方的化合物，旨在保持强度、功能性和完整性，即使清洁工反复暴露这些材料用于医疗器械消毒。

在研制能够承受强烈消毒剂的热塑性复合材料时，RTP公司的工程师们测试了大量的材料和医疗行业清洁工常用材料的广泛采样。RTP 2000 HC系列化合物作为结果被开发出来，以提供优良的耐化学性，并为需要频繁消毒的医院设备和塑料外壳的设计开启了新的可能性，包括移动声纳和X光机、肠道喂养装置、药物泵、血液过滤设备，等等。

此外，RTP公司的代表还可以参与讨论热塑性化合物的一系列多样性选择，其中包括：

•新的RTP100额外性能（XP）聚丙烯化合物，拥有较高的强度、弹性模量和冲击性能 

•用于飞机内部的苏威公司Radel R-7000聚苯砜（PPSU）树脂现在可以通过RTP公司获得

•在汽车内饰中使用的低排放超长纤维增强聚丙烯

•应用于低烟雾、热量和火焰蔓延的阻燃塑料

RTP公司欢迎Fakuma展会的与会者在10月13日至17日参观展位，来讨论这些和其他有关的话题。

Chomarat and Composide Partner in Innovation to Simplify and Optimise Composites Usage
Chomarat and CompoSIDE have formed a working partnership with Professor Steve Tsai of Stanford University.

Based on Professor Tsai's recent theory, this new joint project aims to make composites easier to use, with cost and time savings in their design, modelling and production.

According to Chomarat, composite structures are known to reduce the weight of industrial parts significantly but they are perceived as more expensive and complex to model and use: "This partnership brings together serious players and leading edge technologies, enabling us to pursue our strategy to optimise the three phases of design, modelling and production, with cost savings to boot. This approach is part of our Innovation strategy. Chomarat works hand in hand with research centres, competitiveness clusters and industrial producers, with the ambitious objective of making composites more accessible" explains Philippe Sanial, Chomarat Group Director of R&D.

Professor Tsai's theory uses the Trace term, a simple invariable in matrix algebra and fundamental parameter for composite materials. It reveals that stiffness and strength data for all modern carbon-polymer composite laminates converge to almost identical values. "This universal stiffness means that linear scaling can be used to dimension laminate parts just like homogeneous materials. This saves considerable time in the design phase, as only a few simple tests are necessary," explains Professor Tsai.

CompoSIDE enables optimised modelling as today it is the only software using Professor Tsai's theory. "Trace-based scaling removes many of the complexity and cost barriers to using composites. By incorporating the approach within CompoSIDE, we make the theory of composites and their solutions much more accessible to designers across all market sectors," says Julien Sellier, Managing Director of CompoSIDE.

The C-Ply carbon composite reinforcements developed by Chomarat features architectures developed jointly with Steve Tsai and the Stanford Composites Design Team (thin-ply, off-axis angles, hybrids), to produce more resistant, lighter and homogeneous composite structures. They are also designed to reduce the cost of using parts in prepreg/ATL technology (with C-Ply bi-angle SP) and in closed mould processes, through the optimised control of the deformability and permeability of the reinforcements.

"Combining the innovative reinforcements of the C-PLY range and software with unique features based on my recent work, should enable us to design and model composite parts as simply as with aluminium and to produce cost effectively " concludes Steve Tsai.

Chomarat will exhibit in Hall 5, Stand D38 where they will be holding joint presentations with CompoSIDE daily at 11am.

Chomarat和Composide合作简化并优化复合材料的使用

Chomarat和CompoSIDE已经与斯坦福大学的史蒂夫•蔡教授形成了工作伙伴关系。

根据蔡教授最近的理论，这个新的合资项目旨在令复合材料更加易于使用，能够在他们的设计、建模和生产过程中节省成本和时间。

据Chomarat称，大家都知识复合结构显著减少了工业零部件的重量，但它们被认为在建模和使用过程中更昂贵和更加复杂：“这次合作汇集了重要的参与者和领先技术，使我们能够实现我们的战略，通过节约成本的引导，优化设计、建模和生产三个阶段。这种方法是我们创新战略的一部分。Chomarat与研究中心、竞争力集群和工业生产者携同合作，拥有制造出更容易获得的复合材料的雄心勃勃的目标” Chomarat集团研发部部长菲利普•桑尼尔解释称。

蔡教授的理论使用的是追踪术语，矩阵代数中的简单恒定以及复合材料的基本参数。其结果显示出所有汇聚于几乎相同值的碳聚合物复合材料层压板的刚度和强度数据。“这种普遍的刚性意味着线性缩放能够用来像均质材料一样标注层压件。这样能够在设计阶段节省大量的时间，因为仅需要几个简单的检查，”蔡教授表示。

CompoSIDE成就了今天的优化建模，它是唯一使用蔡教授理论的软件。“追踪基础的缩放去除了许多使用复合材料的复杂性及成本障碍。通过将该方法与CompoSIDE相结合，我们为所有市场领域的设计师制造出更加容易掌握的复合材理论以及它们的解决方法，” CompoSIDE的总经理朱利安•泽利尔表示。

Chomarat开发的C-Ply碳纤维复合材料增强功能以史蒂夫•蔡和斯坦福大学复合材料设计团队（薄层、离轴角度、混合动力）联合开发的架构为特点，生产出更具抗性、更轻、更均匀的复合结合。它们的设计旨在通过加强件变形性和渗透性的优化控制来减少在预浸料坯/ATL技术（通过C-Ply双角SP）和封闭模具过程中使用部件的成本。

“通过基于我最近工作的独特特点将C-PLY范围的创新增强性与软件结合起来，这样应该能够令我们设计和建模出与铝同样简单并且有效生产成本的复合材料部件”史蒂夫•蔡总结称。

Chomarat将在5号馆D38展位参展，在那里他们将与CompoSIDE在每天上午11点举行联合演讲。
Practical Application（实际应用）
Nano-trapped molecules are potential path to quantum devices
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With a nano-ring-based toroidal trap, cold polar molecules near the gray shaded surface approaching the central region may be trapped within a nanometer scale volume. Image: Oak Ridge National Laboratory
Single atoms or molecules imprisoned by laser light in a doughnut-shaped metal cage could unlock the key to advanced storage devices, computers and high-resolution instruments.

In a paper published in Physical Review A, a team composed of Ali Passian of the U.S. Dept. of Energy (DOE)'s Oak Ridge National Laboratory and Marouane Salhi and George Siopsis of the Univ. of Tennessee describes conceptually how physicists may be able to exploit a molecule's energy to advance a number of fields.

"A single molecule has many degrees of freedom, or ways of expressing its energy and dynamics, including vibrations, rotations and translations," Passian said. "For years, physicists have searched for ways to take advantage of these molecular states, including how they could be used in high-precision instruments or as an information storage device for applications such as quantum computing."

Catching a molecule with minimal disturbance is not an easy task, considering its size—about a billionth of a meter—but this paper proposes a method that may overcome that obstacle.

When interacting with laser light, the ring toroidal nanostructure—sort of like a doughnut shrunk a million times—can trap the slower molecules at its center. This happens as the nano-trap, which can be made of gold using conventional nanofabrication techniques, creates a highly localized force field surrounding the molecules. The team envisions using scanning probe microscopy techniques to access individual nano-traps that would be part of an array.

"The scanning probe microscope offers a great deal of maneuverability at the nanoscale in terms of measuring extremely small forces," Passian said. "This is a capability that will undoubtedly be useful for future trapping experiments.

"Once trapped, we can interrogate the molecules for their spectroscopic and electromagnetic properties and study them in isolation without disturbance from the neighboring molecules."

While previous demonstrations of trapping molecules have relied on large systems to confine charged particles such as single ions, this new concept goes in the opposite direction, at the nanoscale. Next, Passian, Siopsis and Salhi plan to build actual nanotraps and conduct experiments to determine the feasibility of fabricating a large number of traps on a single chip.

"If successful, these experiments could help enable information storage and processing devices that greatly exceed what we have today, thus bringing us closer to the realization of quantum computers," Passian said.

Salhi envisions a similar future, saying, "These advances are unveiling the beauty of the optical response for many complex geometries and opening the door to handcrafting the electromagnetic environment. We envision applications not only for trapping but also in designing new optically active devices."

Source: Oak Ridge National Laboratory
纳米捕获分子是通往量子设备的潜在路径 

[image: image8.jpg]



具有一个基于纳米环的环形陷阱，接近中央区域灰色阴影表面附近的冷极性分子可能被围困在一个纳米尺度的空间内。图片：美国橡树岭国家实验室

由激光光束囚禁在一个环形金属笼中的单个原子或分子可以解锁键高级存储设备、计算机和高分辨率的仪器。

由美国能源部橡树岭国家实验室的Ali Passian和田纳西大学的Marouane Salhi以及George Siopsi组成的团队发表在《物理评论A》（Physical Review A）杂志上的一篇文章，概念性的描述了物理学家如何可以能够将一个分子的能量推进到许多领域。

“单个分子具有许多自由度，或者是表达它能量和动态的方式，包括振动、旋转和平移，”Passian说。 “多年来，物理学家已经寻找到利用这些分子状态优势的办法，包括如何将他们应用在高精密仪器或作为信息存储装置在诸如量子计算中进行应用。”

利用最小的干扰来捕捉分子是很不容易的一件事，考虑其大小，约为一米的十亿分之一，但这篇文章提出可以克服这一障碍的方法。

当使用激光进行相互作用，环型的纳米结构环，有点像一个缩小百万次的甜甜圈，能在其中心捕捉较慢的分子。这种情况作为纳米陷阱发生，它可利用黄金使用的常规纳米加工技术来制造，产生围绕该分子的高度局部力场。该小组设想利用扫描探针显微技术来探测单个纳米陷阱，这可能是一个行列的一部分。

“扫描探针显微镜为测量极小的力提供了大量的纳米尺度的可操作性，”Passian说。 “这是一种能力，无疑将在未来的捕获实验中更有用处。

“一旦被捕获，我们可以研究分子的光谱和电磁性质，并在没有邻近分子的干扰的情况下研究这些孤立的分子。”

虽然捕获分子的先前活动是依靠大型系统来限制带电粒子，例如单离子，这个新概念进入了一个相反的方向，在纳米级。接下来，Passian、Siopsis和Salhi计划建设实际纳米陷阱，并且进行实验来确定在单个芯片上制造大量陷阱的可行性。

“如果成功的话，这些实验可以帮助实现信息的存储和处理设备，它们大大超出我们今天所拥有的，从而使我们更接近实现量子计算机，”Passian说。

Salhi设想类似的未来，他说，“这些进展揭示了许多复杂几何结构的光学响应的魅力，同时开启了手工制作电磁环境的大门。我们设想的应用领域不仅仅是捕获，而且还有设计新的光学有源器件。”

资料来源：美国橡树岭国家实验室
Building the electron superhighway

Television screens that roll up. Roofing tiles that double as solar panels. Sun-powered cell phone chargers woven into the fabric of backpacks. A new generation of organic semiconductors may allow these kinds of flexible electronics to be manufactured at low cost, says Univ. of Vermont (UVM) physicist and materials scientist Madalina Furis.

But the basic science of how to get electrons to move quickly and easily in these organic materials remains murky.

To help, Furis and a team of UVM materials scientists have invented a new way to create what they are calling "an electron superhighway" in one of these materials—a low-cost blue dye called phthalocyanine—that promises to allow electrons to flow faster and farther in organic semiconductors.

Their discovery, reported in Nature Communications, will aid in the hunt for alternatives to traditional silicon-based electronics.

Hills and potholes

Many of these types of flexible electronic devices will rely on thin films of organic materials that catch sunlight and convert the light into electric current using excited states in the material called "excitons." Roughly speaking, an exciton is a displaced electron bound together with the hole it left behind. Increasing the distance these excitons can diffuse—before they reach a juncture where they're broken apart to produce electrical current—is essential to improving the efficiency of organic semiconductors.

Using a new imaging technique, the UVM team was able to observe nanoscale defects and boundaries in the crystal grains in the thin films of phthalocyanine—roadblocks in the electron highway. "We have discovered that we have hills that electrons have to go over and potholes that they need to avoid," Furis explains.

To find these defects, the UVM team—with support from the National Science Foundation—built a scanning laser microscope, "as big as a table" Furis says. The instrument combines a specialized form of linearly polarized light and photoluminescence to optically probe the molecular structure of the phthalocyanine crystals.

"Marrying these two techniques together is new; it's never been reported anywhere," says Lane Manning '08 a doctoral student in Furis' lab and co-author on the new study.

The new technique allows the scientists a deeper understanding of how the arrangement of molecules and the boundaries in the crystals influence the movement of excitons. It's these boundaries that form a "barrier for exciton diffusion," the team writes.

And then, with this enhanced view, "this energy barrier can be entirely eliminated," the team writes. The trick: very carefully controlling how the thin films are deposited. Using a novel "pen-writing" technique with a hollow capillary, the team worked in the lab of UVM physics and materials science professor Randy Headrick to successfully form films with jumbo-sized crystal grains and "small angle boundaries." Think of these as easy-on ramps onto a highway—instead of an awkward stop sign at the top of a hill—that allow excitons to move far and fast.

Better solar cells

Though the Nature Communications study focused on just one organic material, phthalocyanine, the new research provides a powerful way to explore many other types of organic materials, too—with particular promise for improved solar cells. A recent U.S. Dept. of Energy (DOE) report identified one of the fundamental bottlenecks to improved solar power technologies as "determining the mechanisms by which the absorbed energy (exciton) migrates through the system prior to splitting into charges that are converted to electricity."

The new UVM study—led by two of Furis' students, Zhenwen Pan G'12, and Naveen Rawat G'15—opens a window to view how increasing "long-range order" in the organic semiconductor films is a key mechanism that allows excitons to migrate farther. "The molecules are stacked like dishes in a dish rack," Furis explains, "these stacked molecules—this dish rack—is the electron superhighway."

Though excitons are neutrally charged—and can't be pushed by voltage like the electrons flowing in a light bulb—they can, in a sense, bounce from one of these tightly stacked molecules to the next. This allows organic thin films to carry energy along this molecular highway with relative ease, though no net electrical charge is transported.

"One of today's big challenges is how to make better photovoltaics and solar technologies," says Furis, who directs UVM's program in materials science, "and to do that we need a deeper understanding of exciton diffusion. That's what this research is about."

Source: Univ. of Vermont
构建电子高速公路

电视屏幕可以卷起来。屋顶瓦片兼作太阳能电池板。太阳能供电手机充电器织到背包的织物中。新一代的有机半导体可以允许这些灵活的电子原件以低成本进行制造，佛蒙特大学（UVM）的物理学家和材料科学家Madalina Furis说。

但是，如何让电子能够在这些有机材料中快速、轻松移动的基础科学仍然缺乏。

为解决这一问题，Furis和来自UVM大学的材料科学家团队发明了一种新方法，来创造他们呼吁为“电子高速公路”的材料，在这些材料中，有一个低成本的蓝色染料叫酞菁，有望使电子在有机半导体中流动的更快和更远。

发表在《自然通讯》（Nature Communications）上的他们的发现，将有助于获得替代传统基于硅的电子产品的产品。

困难和缺陷

许多这些类型的柔性电子设备将依赖于有机材料薄膜，该材料可以使用材料中称之为“激子”的激发状态来捕捉阳光并将光转换成电流。粗略地说，激子是一个移动的电子和它留下的孔。增加让这些激子可以扩散的距离-在它们到达一个关头之前，在这个关头它们分离并产生电流-对于改善有机半导体的效率是必须的。

使用一种新的成像技术，UVM团队能够观察酞菁薄膜上晶粒的纳米级缺陷和边界-电子高速公路上的路障。 “我们已经发现，我们有电子必须越过山头，同时也有它们需要避免的坑洼，”Furis解释说。

为了找到这些缺陷，由美国国家科学基金会资助的UVM团队建设了一个激光扫描显微镜，“像桌子一样大”Furis说。该仪器综合了线性偏振光和光致发光的一种特殊形式，从而光学探测酞菁结晶的分子结构。

“这两种技术结合在一起是新的办法；它从来没有在任何地方被报道过，”Furis实验室的博士研究生和这个新研究的合作者Lane Manning说。

新技术使科学家对于分子排列和晶体边界如何影响激子的移动有了更深入的了解。正是这些边界形成一个“激子扩散的屏障，”这个团队写道。

然后，对于这个观点，“这个能量阻碍是可以完全消除的，”团队写道。诀窍是：非常小心地控制薄膜沉积的形式。采用新颖的“笔式”技术，使用具有中空的毛细管，团队在UVM的实验室里工作，物理和材料科学教授兰迪•黑德里克成功的制成了具有超大尺寸的晶粒和“小角的界限”的薄膜。把这想象成高速公路坡道上的导引滑道，而不是山顶上一个尴尬的站牌，它可以让激子移动的更远和更快速。

更好的太阳能电池 

虽然这个发表在《自然通讯》上的研究的重点只是一种有机材料，酞菁。这项研究同时也提供了一个强大的方式，可探索许多其他类型的有机材料，例如改进太阳能电池的特别应用。最近，美国能源部（DOE）的报告确认了一项提高太阳能发电技术的基础瓶颈，就是“确定吸收的能量（激子）在分裂成可以转换成电能的电荷之前进行系统内迁移的机制。”

由两位Furis的学生Zhenwen Pan和Naveen Rawat领导的UVM大学的新研究，打开一个窗口，为查看如何在有机半导体膜中增加“长程有序”，它是允许激子迁移更远的一个关键机制。 “分子堆放就像放在碗架上的碗碟，”Furis解释说，“这些堆积分子，就是这个碗架，是电子高速公路”。

虽然激子是电中性的-同时不能像电灯泡中的电子流一样由电压驱使，在某种意义上来说，是从这些紧密堆叠分子中的一个反弹到下一个。这使得有机薄膜相对轻松的沿着这条分子公路携带能量，虽然没有净电荷输送。

“今天的巨大挑战之一是如何让光伏和太阳能技术变得更好，”指导UVM材料科学项目的Furis说，“要做到这一点，我们需要对激子扩散有更深的了解。这就是这项研究所做的。”

资料来源：佛蒙特大学
Tiny magnets mimic steam, water and ice
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PSI researchers have created a magnetic metamaterial made of long nanomagnets, arranged in a flat, honeycomb pattern. The arrangement of magnetization in the synthetic material assumed very different states at different temperatures—just like molecules in ice are more ordered than in water, and are in turn more ordered in water than in steam. Courtesy of PSI/Luca Anghinolfi
Researchers at the Paul Scherrer Institute (PSI) created a synthetic material out of one billion tiny magnets. Astonishingly, it now appears that the magnetic properties of this so-called metamaterial change with the temperature, so that it can take on different states; just like water has a gaseous, liquid and a solid state. This material made of nanomagnets might well be refined for electronic applications of the future—such as for more efficient information transfer.

A synthetic material—created from 1 billion nanomagnets—assumes different aggregate states depending on the temperature: the so-called metamaterial exhibits phase transitions, much like those between steam, water and ice. This effect was observed by a team of researchers headed by Laura Heyderman from PSI. “We were surprised and excited,” explains Heyderman. “Only complex systems are able to display phase transitions.” And as complex systems can provide new kinds of information transfer, the result of the new study also reveals that the PSI researchers’ metamaterial would be a potential candidate here.

The major advantage of the synthetic metamaterial is that it can be customized virtually freely. While the individual atoms in a natural material cannot be rearranged with pinpoint precision on such a grand scale, the researchers say that this is possible with the nanomagnets.

Honeycomb of nanomagnets

The magnets are only 63 nanometers long and shaped roughly like grains of rice. The researchers used a highly advanced technique to place one billion of these tiny grains on a flat substrate to form a large-scale honeycomb pattern. The nanomagnets covered a total area of five by five millimeters.

Thanks to a special measuring technique, the scientists initially studied the collective magnetic behavior of their metamaterial at room temperature. Here there was no order in the magnetic orientation: the magnetic north and south poles pointed randomly in one direction or another.

When the researchers cooled the metamaterial gradually and constantly, however, they reached a point where a higher order appeared: the tiny magnets now noticed each other more than before. As the temperature fell further, there was another change towards an even higher order, in which the magnetic arrangement appeared almost frozen. The long-range order of water molecules increases in a similar way at the moment when water freezes into ice. “We were fascinated by the fact that our synthetic material displayed this everyday phenomenon of a phase transition,” says Heyderman.

Metamaterial can be customized

In the next step, the researchers might influence these magnetic phase transitions by altering the size, shape and arrangement of the nanomagnets. This enables the creation of new states of matter, which could also give rise to applications: “The beauty of it all: tailored phase transitions could enable metamaterials to be adapted specifically for different needs in future,” explains Heyderman.

Besides its potential use in information transfer, the metamaterial might also prove useful in data storage or for sensors that measure magnetic fields. Very generally, it could be used in spintronics, so in a promising future development in electronics for novel computer technology.

The measurements the researchers used to reveal the magnetic orientation of the nanomagnets, and therefore the properties of the metamaterial, can only be conducted exclusively at PSI. The equipment at the SμS, which is unique worldwide, supplies beams from exotic elementary particles called muons, which can be used to study nanomagnetic properties. The project took place in collaboration with a research group headed by Stephen Lee from the University of St Andrews, Scotland.

SOURCE: Paul Scherrer Institute
微型磁体模拟蒸汽、水和冰
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瑞士保罗谢勒研究所（PSI）的研究人员研发出一种由长纳米磁体制成的电磁超材料，形状为扁平的蜂巢形。这种合成材料的磁化程度会随着温度的变化而呈现出不同的状态—正如冰状态下的分子要比水状态下的分子有条理规则得多，而水状态下的分子要比蒸汽分子规则得多。信息资料由PSI/Luca Anghinolfi提供。

该研究所的研究人员研发出一种由十亿细小磁铁颗粒制成的合成材料。更惊奇的是这种超材料的电磁特性会随着温度的不同而变化，因此，它会呈现出各种不同的状态；正如水有气体，液体和固体三种状态。这种由纳米磁体制成的材料在将来可能会进行改良，用于电子化应用—比如，更高效的信息转化应用。

合成材料—由十亿纳米磁铁微粒制成—会随着温度变化而呈现出不同的聚合状态：这种超材料会具有相变过程，就如蒸汽，水和冰之间的转化。该研究结果是由PSI的Laura Heyderman领导的研究团队发现的。“这个发现让我们既惊讶又激动，”Heyderman说。“一般只有非常复杂的体系才会出现相变。”而且，由于复杂的体系能够提供新种类的信息转移，因此，该研究的结果显示PSI研究人员的超材料具有非常大的发展前景。

这种合成超材料的最主要的优点就是自由地按照顾客要求定制。虽然自然材料中得单个原子不能按照这种程度重新进行精确的定位，但是研究人员称新研发出的这种纳米磁体具有这种特性。

纳米磁体的蜂窝形

这种磁体只有63纳米长，大体形似稻米粒。研究人员采用一种最先进的科技将十亿个这种微小的颗粒放置于平面基片上，形成一个大规模的蜂窝形状。纳米磁体所占区域大小为长宽各5毫米。

科学家采用特殊的测量技术，在室温的条件下，率先研究出该超材料的集体磁性。磁定向没有任何规则：磁的南北极只是很随意的指向南或者北。

科学家对这种超材料进行逐渐持续的降温，在一个点上分布更加规则：微小的磁体比之前更加注意到彼此。随着温度继续下降，分布更加规则，磁性分布与排列几乎接近凝固不变。而这点上正与水分子的变化相似，当水凝结成冰时，水分子会越来形似长射程顺序排列。“而我们发现的这种合成材料竟然会呈现出一种常见的相变现象，这让我们太激动了。”Heyderman说。

超材料定制 

在下一阶段的研究中，研究人员可能会通过改变纳米磁体的大小，形状和排列分布来作用于这些磁性相变。这种方法有利于发现该物质的新的特点与状态，还能发现新应用：“其最大的魅力在于：经过改良的相变过程将会有利于超材料适用于未来的各种需求。”Heyderman解释说。

超材料除了能应用于信息传递，可能还会用于信息储存或者测量磁场的传感器。此外，还可以用于自旋电子学，在不久的将来电子学有新的突破，发明新的计算机技术。

研究人员用以研究纳米材料磁定向和超材料特性的测量过程只能专门在PSI进行。SμS的设备在全世界都是独一无二的，它能发射出外来基本粒子的粒子束，叫做μ介子，用以研究纳米磁体的特性。该研究项目将会由苏格兰圣安德鲁大学教授 Stephen Lee领导的研究团队参与合作进行。

信息来源：瑞士保罗谢勒研究所
Printing transparent glass in 3-D
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The glass 3-D printing process. Image: Steven Keating
The technology behind 3-D printing—which initially grew out of work at Massachusetts Institute of Technology (MIT)—has exploded in recent years to encompass a wide variety of materials, including plastics and metals. Simultaneously, the cost of 3-D printers has fallen sufficiently to make them household consumer items.

Now, a team of MIT researchers has opened up a new frontier in 3-D printing: the ability to print optically transparent glass objects.

The new system, described in the Journal of 3D Printing and Additive Manufacturing, was developed by Neri Oxman, an associate professor at the MIT Media Lab; Peter Houk, director of the MIT Glass Lab; MIT researchers John Klein and Michael Stern; and six others.

Other groups have attempted to 3-D print glass objects, but a major obstacle has been the extremely high temperature needed to melt the material. Some have used tiny particles of glass, melded together at a lower temperature in a technique called sintering. But such objects are structurally weak and optically cloudy, eliminating two of glass’s most desirable attributes: strength and transparency.

The high-temperature system developed by the MIT team retains those properties, producing printed glass objects that are both strong and fully transparent to light. Like other 3-D printers now on the market, the device can print designs created in a computer-assisted design program, producing a finished product with little human intervention.

In the present version, molten glass is loaded into a hopper in the top of the device after being gathered from a conventional glassblowing kiln. When completed, the finished piece must be cut away from the moving platform on which it is assembled.

In operation, the device’s hopper, and a nozzle through which the glass is extruded to form an object, are maintained at temperatures of about 1,900 F, far higher than the temperatures used for other 3-D printing. The stream of glowing molten glass from the nozzle resembles honey as it coils onto a platform, cooling and hardening as it goes.

One challenge the researchers faced was keeping the filament of glass hot enough so the next layer of the structure would adhere to it, but not so hot that the structure would collapse into a shapeless lump. They ended up producing three separate components that can independently be heated to the required temperatures: the upper reservoir for the stock of molten glass, the nozzle at the bottom of that chamber, and a lower chamber where the printed object is built up.

The concept began as a project in a course on additive manufacturing, Klein says; he and others decided to refine the concept when initial work showed the idea had promise. But it was still a long and laborious process, with a lot of trial-and-error.

“Glass is inherently a very difficult material to work with,” Klein says: Its viscosity changes with temperature, requiring precise control of temperature at all stages of the process.

The new process could allow unprecedented control over the glass shapes that can be produced, Oxman says.

“We can design and print components with variable thicknesses and complex inner features—unlike glassblowing, where the inner features reflect the outer shape,” Oxman explains. For example, she adds, “We can control solar transmittance. … Unlike a pressed or blown-glass part, which necessarily has a smooth internal surface, a printed part can have complex surface features on the inside as well as the outside, and such features could act as optical lenses.”

Oxman adds that she foresees the process being adapted to create much larger structures.

“Could we surpass the modern architectural tradition of discrete formal and functional partitions, and generate an all-in-one building skin that is at once structural and transparent?” she asks. “Because glass is at once structural and transparent, it is relatively easy to consider the integration of structural and environmental building performance within a single integrated skin.”

Houk cites several additional directions for pushing the research further. One is adding pressure to the system—either through a mechanical plunger or compressed gas—to produce a more uniform flow, and thus a more uniform width to the extruded filament of glass. Additional work will focus on the use of colors in the glass, which the team has already demonstrated in limited testing.

Klein says the printing system is an example of multidisciplinary work facilitated by MIT’s flexible departmental boundaries—in this case, involving team members from the Media Lab, the Dept. of Mechanical Engineering, and the MIT Glass Lab, which is part of the Dept. of Materials Science and Engineering.

Source: Massachusetts Institute of Technology
3D打印透明玻璃 
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玻璃的3-D打印过程。图片提供：Steven Keating

3-D打印技术—最初是由麻省理工学院（MIT）研发出来的—在近几年迅速发展起来，设计多种材料，包括塑料和金属。同时，3-D打印机的成本也大幅度下降，使得其成为普通的家庭消费用品。

如今，MIT研究团队在3-D印刷技术方面又有了新的突破：能够打印视觉透明玻璃的物件。

杂志《3D打印与增材制造》（3D Printing and Additive Manufacturing）对这种新体系进行了详细的介绍。这种新体系的研究人员主要有MIT媒体实验室副教授Neri Oxman，MIT玻璃实验室主任 Peter Houk，MIT研究人员John Klein和Michael Stern，以及其他六个人。

其他研究组也在研究3-D打印玻璃物件，但是他们遇到一个重大阻碍，就是熔化该种材料所需要的极高的温度问题。有些研究人员选取细小的玻璃粉粒，采用一种叫作熔结的技术将其在较低的温度下进行混合。但是此种物件在结构上十分脆弱，视觉上比较浑浊，并没有包含玻璃最重要的两个特性：强度和透明度。

MIT研究团队发明的这种高温物质保留了一些特性，即能够制造出强度大且完全透明的打印玻璃物件。正如市场上其他3-D打印机一样，这种设备能够打印出在计算机辅助设计项目中制造出的设计与配置，在几乎无人干涉的情况下生产出制成品。

在现阶段，从传统的吹制玻璃窑聚集起熔融的玻璃后，再将其装进设备上部的贮水箱。这些步骤完成后，就把安装在移动平台之上的竣工零件分离出来。

在这个过程中，该设备的贮水箱以及玻璃被压制出所经过的管口要经得住1900F的高温而不变形，这个温度可比其他3-D打印技术需要的温度要高的多。从管口流出的灼热熔融玻璃流在盘绕到平台上，进行冷却，凝固时就像蜂蜜一样。

研究人员面临的一个难题就是要保持玻璃的丝状部分的温度足够高，使得该结构的下层能够紧紧粘附住它，如果温度不够高，该结构就会塌陷成一个不成形的块状物体。最后，要制造出三个能够单独加热到所要求温度分离的部件：能够贮存熔融玻璃的上层储液槽，底部的管口以及打印物塑形的较低的储物室。

Klein称，在增材制造方面，该发明开始成为一个大型项目；他和同事发现最初的工作成果表明该发明具有很大的发展前景，因此决定要对该发明进行修缮改进。但是这项工作是一个长期艰苦的过程，需要大量的反复实验。

“玻璃本身就是一种很难研究的物质，”Klein说：它的粘度随着温度而变化，因此在整个过程的各个阶段，都要对温度进行精确的控制。

Oxman 表示，新一轮的研究过程需要对制造的玻璃形状进行空前严格的控制。

“我们能够设计和打印各种厚度和具有复杂内部特点的部件——不像吹制玻璃，其内部特点会反映出外部形状，”Oxman解释说。比如，她补充道，“我们能够控制太阳能透射率。......压制或者吹制玻璃的内表面必须要光滑，而打印物件与之不同，其内部与外部的表面特点都可以很复杂，而且这些特点可以当做光学透镜用。”

Oxman补充说，她预料到，将来人们会采用此过程来制造出更大的结构。

“我们是否能超越现代建筑传统的离散形式和功能分割形式而创造出一个一体化建筑表皮同时具有结构性和透明度？”她问。“由于玻璃结构性较强，且具有透明度，因此在单独的综合表皮内，将结构性和环保建筑性能进行融合时比较简单的。”

Houk对其他几个方面对该研究进行了深层次的分析。其一，对该体系增加压力—或通过机械式活塞或压缩空气—以制造更多均匀流，从而为挤压出的玻璃丝状部分制造出均匀的宽度。其他的工作主要集中在玻璃的颜色，这点该团队已经在有限的试验中进行了说明。

Klein表示，打印体系是MIT学院间推行的多学科工作的一个具体体现—此次研究中参与的研究人员主要有媒体实验室，机械工程学院以及MIT材料科学和工程学院的玻璃实验室。

信息来源：麻省理工学院
Organic & Polymer（有机高分子材料）
Teijin Aramid Stops Research for New Aramid Copolymers Containing DAPBI
Teijin Aramid is stopping its research program to develop and commercialise aramid copolymers containing DAPBI.

According to Teijin, the developed prototype materials had good anti-ballistic performance but usage of this substance could be dangerous to people involved in the production of the monomer and copolymer.

In recent years, Teijin says it has been engaged in an R&D program together with several international partners to develop and commercialise aramid copolymers containing DAPBI. The program was aimed at further improvement of the performance of aramid polymers, mainly for anti-ballistic applications. After a thorough investigation it was found that the DAPBI monomer is mutagenic, severely toxic to the kidneys at very low doses, toxic to reproduction and possibly carcinogenic.

Teijin says that their current polymer for Twaron contains two monomers (building blocks) called PPD and TDC. In copolymer yarn, part of the PPD is replaced by a different building block called DAPBI, to achieve a further reduction in weight of personal body armour at the same threat level.

Teijin explains that it gives highest priority to the safety of persons involved in the whole supply chain and it was therefore decided to stop the development and commercialisation of these DAPBI-containing copolymer yarns.

Teijin will continue to develop next generations of anti-ballistic products with improved performance like Twaron Ultra Micro, its ultra-microfilament fibre which was launched in January 2013.
Teijin Aramid停止研究含有DAPBI的新芳纶共聚物

帝人芳纶（Teijin Aramid）将停止开发和商业化含有DAPBI的芳纶共聚物的研究项目。

根据帝人的信息，已开发的实验材料具有良好的防弹性能，但该物质的使用对于参与单体和共聚物生产的工人来说可能是危险的。

近年来，日本帝人说，它一直与多家国际合作伙伴从事一个研发项目，来共同开发和商业化含有DAPBI的芳纶共聚物。该项目旨在进一步改进芳族聚酰胺聚合物的性能，主要用于防弹应用领域。经过详细调查发现，DAPBI单体是致突变的、在非常低的剂量对肾脏是剧毒的、具有生殖毒性，并可能致癌。

帝人说，他们目前的Twaron聚合物包含两个单体（组成单元）称为PPD和TDC。在共聚物纱线中，PPD的一部分被称为DAPBI的物质所替换，进一步实现了在相同的威胁级别个人防弹衣构建块的轻量化。

帝人解释说，由于给予整个供应链所涉及的人员安全最优先考虑，因此决定停止这种含有DAPBI共聚物纱线的开发和商业化。

帝人公司将使用像Twaron一样的超细纤维来继续开发下一代的防弹产品，提高其性能，它的超细长丝纤维在2013年1月推出。

Exploration of stable, crystalline, porous covalent organic frameworks
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The newly explored hexagonal two-dimensional layered COF. Credit: NINS
Covalent organic frameworks (COFs) are a class of porous polymers that enable the atomically precise incorporation of organic units into periodic structures, creating highly ordered π-columnar arrays and one-dimensional open channels. One significant structural feature is that they can be predesigned at both primary and high-order structure levels. COFs have emerged as a platform for materials design and functional explorations. However, their low stability has been impeded any practical implementations.

Hong Xu, a Ph. D graduate of SOKENDAI (The Graduate University for Advanced Studies; now a postdoctoral researcher in Cornell university) at the Institute for Molecular Science, National Institutes of National Sciences, and his colleagues challenged for the design and synthesis of stable, crystalline, porous, covalent organic frameworks. They focused on the imine-linked COFs that formed hexagonal two-dimensional layered architectures. By incorporating electron-donating groups to the phenyl rings of imine linkages, they found that the polarization of imine bonds were softened; this electronic effect reduces the repulsion between layers and strengthens the interlayer interactions to reinforce the stability of the resulting COFs.

The newly explored COFs are stable in various organic solvents, water (25 and 100 °C), strong acid (aqueous HCl solution, 12 M) and strong base (aqueous NaOH solution, 14 M). Upon dispersion in these solvents for seven days, the crystallinity and porosity of the COFs were retained. Such a robust COF has not been developed and the stable COFs provide a platform for functional exploration.
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The authors further developed chiral organocatalytic functions based on these stable COFs. Credit: NINS
In this work, they further developed chiral organocatalytic functions based on these stable COFs. By incorporating chiral catalytic sites into the pore walls of the COFs, the group developed a series of chiral COFs in which the content organocatalytic sites on the walls can be precisely tuned. By virtue of insolubility of COF skeletons, the chiral COFs serve as heterogeneous catalysts for the asymmetric Michael reactions.

These catalysts exhibited greatly enhanced catalytic activity and high enantioselectivity, and most importantly, they catalyzed the reactions in water under ambient conditions. These COF catalysts are easily separated from the reaction systems through simple filtration and can be cycle used for many times. The development of heterogeneous organocatalysts would greatly reduce the cost of chemical transformations and open a way to practical application. Their findings were published in Nature Chemistry on the 21st of September 2015.

Hong Xu said "Stability of COFs is a central issue before any applications. The finding of the electron-donating effects on the stabilization of COFs is a serendipity. This work demonstrates very well the interesting point of COFs in a way how chemistry plays a key role in materials science.".

Associate Prof. Donglin Jiang, the team leader of this research group commented "One of the most challenging issues in the field of COFs is the combination of stability, crystallinity and porosity. This study would accelerate the functional explorations and applications of COFs".

The Jiang laboratory in Institute of Molecular Science, National Institutes of National Sciences has been long involved in this filed and is pioneering the design, synthesis and functional exploration of COFs. Recently, a series of novel reactions and functions, including triangular topology and double stage reaction (Nature Communication 2015, 6, 7786; Scientific Reports in press), CO2 adsorption and separation (J. Am. Chem. Soc. 2015, 137, 7079; Angew. Chem. Int. Ed. 2015, 54, 2986), energy storage (Scientific Reports 2015, 5, 8225; Angew. Chem. Int. Ed. 2015, 54, 6814), photoresponsibility (Angew. Chem. Int. Ed. 2015, 54, 8704) and photoinduced charge separation (J. Am. Chem. Soc. 2015, 137, 7817), have been successfully disclosed.

More information: Hong Xu, Jia Gao and Donglin Jiang, "Stable, crystalline, porous, covalent organic frameworks as a platform for chiral organocatalysts" Nature Chemistry, 2015, DOI: 10.1038/nchem2352
稳定的结晶状多孔共价有机框架之探索
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六角二维层状的共价有机框架的新探索。图片来源：NINS

共价有机框架（COFs）是一类多孔聚合物，可以使有机单元进行原子级的精确掺入到周期性结构中，创建高度有序的π柱状阵列和一维开放通道。一个显著结构特征是，它们可以在初级和高阶结构水平上来预先设计。共价有机框架（COFs）已成为对材料进行设计和功能探索的平台。但是，它们的低稳定性已经阻碍了任何实际性的实现。

SOKENDAI的博士学位研究生（高级研究的研究生大学；如今是美国康奈尔大学的博士后研究员）Hong Xu，在美国国家科学院国家机构分子科学研究所，和他的同事们挑战了稳定、结晶、多孔的共价有机框架的设计和合成。他们专注于在形成六边形二维层状结构的亚胺联的共价有机框架（COFs）上。通过将供电子性基团融合到亚胺键的苯环上，他们发现亚胺键的极化被软化；这种电子效应降低了层间的排斥力同时增强了层间的相互作用以加强所得共价有机框架（COFs）的稳定性。

新开发的共价有机框架（COFs）稳定在各种有机溶剂、水（25和100℃）、强酸（盐酸溶液，12 M）和强碱（氢氧化钠溶液，14 M）中都是稳定的。在这些溶剂中分散超过七天后，共价有机框架（COFs）的结晶度和孔隙率依然保留。这样一个强劲的共价有机框架（COFs）尚未被开发和稳定的共价有机框架（COFs）为功能性探索提供了平台。

[image: image16.png]Chiral center
N Large space

\y () v between
- catalytic sites

\l
Organocatalytic
site




作者进一步开发了基于这些稳定的共价有机框架（COFs）手性有机催化功能。图片来源：NINS

在这项工作中，他们进一步基于这些稳定的共价有机框架（COFs）发展了手性有机催化功能。通过将手性催化位点融合到共价有机框架（COFs）的孔壁上，这个团队开发了一系列的手性共价有机框架（COFs），其中孔壁上含有的有机催化位点可以进行精确调整。凭借共价有机框架的不溶性，手性共价有机框架（COFs）可作为非均相催化剂应用到不对称迈克尔反应。

这些催化剂表现出大大增强的催化活性和高对映选择性，并且最重要的是，它们可以催化水环境条件下的反应。这些共价有机框架催化剂可以简单的过滤器较容易的从反应系统中进行分离并可以循环使用许多次。异构有机催化剂的开发将大大降低的化学转化的成本和开启实际应用的道路。他们的研究结果将发表在在2015年9月21日《自然化学》杂志上。

Hong Xu说：“共价有机框架的稳定性是进行任何应用之前的一个核心问题。共价有机框架稳定性的给电子效应的发现是一个偶然。这项工作表明共价有机框架的很好的有趣点，以怎样的方式在材料科学的化学反应中起着关键作用。”

该研究小组的领队Donglin Jiang副教授评论说：“在共价有机框架领域最具挑战性的问题之一是稳定性、结晶度和孔隙率的结合。这项研究会加速共价有机框架功能的探索和应用”。

Jiang在国家科学研究院国家科学研究所的实验室已经长期参与了这一领域，并在共价有机框架的设计、合成和功能探索方面取得了领先。近日，一系列新的反应和功能，包括三角拓扑和双级反应（自然通讯2015年6，7786;科学报告的新闻）、二氧化碳吸附和分离（J. Am. Chem. Soc. 2015, 137, 7079;Angew. Chem. Int. Ed. 2015, 54, 6814）、储能（科学报告2015年5，8225；Angew. Chem. Int. Ed. 2015, 54, 6814）、图像可靠性（Angew. Chem. Int. Ed. 2015, 54, 8704）和光诱导电荷分离（J. Am. Chem. Soc. 2015, 137, 7079），已经成功地披露。

更多信息参见：Hong Xu, Jia Gao and Donglin Jiang, "Stable, crystalline, porous, covalent organic frameworks as a platform for chiral organocatalysts" Nature Chemistry, 2015, DOI: 10.1038/nchem2352
Engineers design color-changing material that could help diagnose concussions

The precise link between concussions and debilitating conditions like chronic traumatic encephalopathy is still being explored, but as the name suggests, repeated head injuries are a main culprit. Unfortunately, unlike a broken bone or a torn ligament, concussions are invisible and tricky to diagnose.

With this in mind, Shu Yang, a professor in the Department of Materials Science and Engineering in the University of Pennsylvania's School of Engineering and Applied Science, has led a team of researchers in developing a polymer-based material that changes colors depending on how hard it is hit. The goal is to someday incorporate this material into protective headgear that could give an early warning sign of a concussion.

"If the force was large enough, and you could see that as easy as reading a litmus test, then you could immediately seek medical attention," Yang said.

Yang Lab members Younghyun Cho, Su Yeon Lee, and Gaoxiang Wu contributed to the work, and the Penn team collaborated with Gang Feng's group at Villanova University and Jie Yin's group at Temple University. They published their results in the journal Advanced Functional Materials.

Using holographic lithography—a laser-based method for patterning nanoscopic features into a three-dimensional material—Yang's team has previously made photonic crystals that feature carefully designed internal structures. Like opals, these structures refract light into a particular color. Concussive force can deform the crystals, changing the arrangement of those structures and, thus, the crystal's color.

In their new study, Yang and her colleagues developed an easier way of producing this effect that could hasten its adoption in consumer products like football helmets.
The key difference was using a polymer that could be coaxed into forming the same internal structures as found in their specialized photonic crystals. First, the polymer was melted and poured into a mold consisting of silica beads. After the polymer solidified and the beads were removed, the polymer crystals were able to act as "inverse opals" and mimic these light-refracting features.

The researchers then applied varying amounts of force to the polymer crystal and recorded the color change. A strong hit caused it to change from red to green, while a stronger one changed it from red to purple.

"The strength of these forces are right in the range of a blast injury or a concussion-causing hard tackle," Yang said.

Crucially, the color change in the polymer version of the crystal is permanent. Once hit with high enough force, the crystal structure is permanently deformed, making it ideal for recording the strength of the impact.

More information: "Elastoplastic Inverse Opals as Power-Free Mechanochromic Sensors for Force Recording." Adv. Funct. Mater.. doi: 10.1002/adfm.201502774 

工程师设计出变色材料诊断脑震荡 
脑震荡与身体衰弱症状例如慢性创伤性脑部疾病之间的精确关系仍在探讨之中，但顾名思义，重复性的头部受伤是主要的罪魁祸首。不幸的是，不像骨折或韧带撕裂，脑震荡是不可见的和诊断也是棘手的。

考虑到这一点，宾夕法尼亚州大学工程与应用科学学院材料科学与工程系的舒阳教授，曾带领一个研究小组发明了一个基于高聚物的材料，它可以根据其受撞击的程度来进行颜色改变。我们的目标是有朝一日把这种物质加入到保护帽中，这样可以提供一个脑震荡的早期预警信号。

“如果撞击力足够大，你可以看到像阅读试纸一样容易的看到撞击力度，那么你就可以立即寻求医疗帮助，”杨说。

杨的实验室成员Younghyun Cho、Su Yeon Lee和Gaoxiang Wu都对该工作做出了贡献，同时Penn的团队与维拉诺瓦大学Gang Feng的研究小组和坦普尔大学Jie Yin的团队进行了合作。他们发表了他们的结果在《先进功能材料》（Advanced Functional Materials）杂志上。

使用全息光刻技术-一个基于激光技术的方法，可以将纳米级图形特征整合到一个三维材料中-Yang的团队先前制造了一个光子晶体，其特点是精心设计的内部结构。像猫眼石一样，这些结构将光折射到一个特定的颜色。震荡力可以使结晶体变形，改变这些结构的配置，因此，同时可以改变晶体的颜色。

在他们的新研究中，杨和她的同事们开发一个更简单的方法来产生这种效果，它可以加速了它在消费类产品如橄榄球头盔中的应用。

使用一个高聚物的关键区别是，可以被诱导形成相同的内部结构，就像在其专门的光子晶体中发现的那样。首先，将聚合物熔融，并倒入二氧化硅珠粒组成的模具中。在聚合物固化后，除去珠粒，聚合物晶体能够表现的像“逆蛋白石”一样和模仿这些光折射的功能。

然后，研究人员应用不同量的力到聚合物晶体上，并记录颜色变化。一个强力的击打造成它从红色到绿色的变化，而更强力让它从红色改成了紫色。

“这些力的强度正好是一个爆炸伤害或较难应对的脑震荡的范围之内，”杨说。

至关重要的是，晶体聚合物的颜色变化是永久的。一旦击中足够大的力量，晶体结构会永久变形，使其成为理想的力度影响记录。

更多信息参见："Elastoplastic Inverse Opals as Power-Free Mechanochromic Sensors for Force Recording." Adv. Funct. Mater.. doi: 10.1002/adfm.201502774
E-Material（电子材料）
Carbon research may boost nanoelectronics
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A carbyne strand forms in laser-melted graphite. Carbyne is found in astrophysical bodies and has the potential to be used in nanoelectronic devices and superhard materials. Image: Liam Krauss/LLNL
The smallest of electronics could one day have the ability to turn on and off at an atomic scale.

Lawrence Livermore National Laboratory (LLNL) scientists have investigated a way to create linear chains of carbon atoms from laser-melted graphite. The material, called carbyne, could have a number of novel properties, including the ability to adjust the amount of electrical current traveling through a circuit, depending on the user’s needs.

Carbyne is the subject of intense research because of its presence in astrophysical bodies, as well as its potential use in nanoelectronic devices and superhard materials. Its linear shape gives it unique electrical properties that are sensitive to stretching and bending, and it is 40 times stiffer than diamond. It also was found in the Murchison and Allende meteorites and could be an ingredient of interstellar dust.

Using computer simulations, LLNL scientist Nir Goldman and colleague Christopher Cannella, an undergraduate summer researcher from Caltech, initially intended to study the properties of liquid carbon as it evaporates, after being formed by shining a laser beam on the surface of graphite. The laser can heat the graphite surface to a few thousands of degrees, which then forms a fairly volatile droplet. To their surprise, as the liquid droplet evaporated and cooled in their simulations, it formed bundles of linear chains of carbon atoms.

“There’s been a lot of speculation about how to make carbyne and how stable it is,” Goldman said. “We showed that laser melting of graphite is one viable avenue for its synthesis. If you regulate carbyne synthesis in a controlled way, it could have applications as a new material for a number of different research areas, including as a tunable semiconductor or even for hydrogen storage.

“Our method shows that carbyne can be formed easily in the laboratory or otherwise. The process also could occur in astrophysical bodies or in the interstellar medium, where carbon-containing material can be exposed to relatively high temperatures and carbon can liquefy.”

Goldman’s study and computational models allow for direct comparison with experiments and can help determine parameters for synthesis of carbon-based materials with potentially exotic properties.

“Our simulations indicate a possible mechanism for carbyne fiber synthesis that confirms previous experimental observation of its formation,” Goldman said. “These results help determine one set of thermodynamic conditions for its synthesis and could account for its detection in meteorites resulting from high-pressure conditions due to impact.”

The research appears in the Journal of Physical Chemistry.

Source: Lawrence Livermore National Laboratory
碳研究推动纳米电子学
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碳炔链，存在于激光溶石墨中，它在天体物理体中被发现，有可能被用于纳米电子设备和超硬材料。图片来自：利亚姆•克劳斯/劳伦斯利弗莫尔实验室 

最小的电子总有一天能够在一个原子尺度上打开和关闭。

劳伦斯利弗莫尔实验室（LLNL）的科学家们研究了一种从激光溶石墨中提取碳原子线性链。这种材料叫做碳炔，它具有很多新性能，包括根据用户需求调整电路中穿过电流的能力。

碳炔是很多研究的对象，因为它存在于物理天体中，并且可用于纳米电子设备和超硬材料。因其线性形状，它具有独特的电学特性，对拉伸和弯曲很敏感，比钻石硬40倍，它也存在于默奇森和阿连德陨石中，可能是星际尘埃的成分。

劳伦斯利弗莫尔实验室科学家尼尔•戈德曼和同事加利福尼亚理工学院有名在校研究员克里斯托弗•坎内拉，运用计算机模拟实验，首先旨在研究液体二氧化碳的性质，因为它在用一束激光照射石墨表面形成后，会挥发。激光可以加热石墨表面达到成千上万度，然后形成一个相当不稳定的液滴。令他们吃惊的是，在模拟中随着液滴的蒸发和冷却，会形成很多捆碳原子线性链。

“人们对于如何制造和稳定碳炔有很多的猜测，”戈德曼说道。“我们认为用激光融化石墨来合成碳炔是一个可行的办法。如果你能控制碳炔的合成，它就可以作为一种新材料应用于许多不同研究领域，比如用于可调半导体或氢气储存。”

“我们的方法表明，碳炔可以很轻松地在实验室或其他地方合成，也可以在天体物理体或星际介质中合成，那里碳复合材料可以暴露在较高的温度下，碳也可以溶解。”

戈德曼的研究和计算机模型把它直接与实验进行比较，帮助确定参数来合成具有潜在奇异特质的碳基材料。

“我们的模拟表明，碳炔纤维合成的可能机制证实了之前观察其形成的实验，”戈德曼说，“这些结果有助于为它的合成确定一组热力学条件，可以负责检测受高压条件影响形成的陨石。”

这项研究发表在《物理化学》（Physical Chemistry）杂志上。

资料来源：劳伦斯利弗莫尔国家实验室 
Pillared graphene gains strength
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Carbon nanotube pillars between sheets of graphene may create hybrid structures with a unique balance of strength, toughness and ductility throughout all three dimensions, according to Rice Univ. scientists. Five, seven or eight-atom rings at the junctions can force the graphene to wrinkle. Image: Shuo Zhao and Lei Tao/Rice Univ.
Rice Univ. researchers discovered that putting nanotube pillars between sheets of graphene could create hybrid structures with a unique balance of strength, toughness and ductility throughout all three dimensions.

Carbon nanomaterials are common now as flat sheets, nanotubes and spheres, and they’re being eyed for use as building blocks in hybrid structures with unique properties for electronics, heat transport and strength. The Rice team is laying a theoretical foundation for such structures by analyzing how the blocks’ junctions influence the properties of the desired materials.

Rice materials scientist Rouzbeh Shahsavari and alumnus Navid Sakhavand calculated how various links, particularly between carbon nanotubes and graphene, would affect the final hybrid’s properties in all directions. They found that introducing junctions would add extra flexibility while maintaining almost the same strength when compared with materials made of layered graphene.

Their results appear in Carbon.

Carbon nanotubes are rolled-up arrays of perfect hexagons of atoms; graphene is a rolled-out sheet of the same. Both are super-strong and excel at transmitting electrons and heat. But when the two are joined, the way the atoms are arranged can influence all those properties.

“Some labs are actively trying to make these materials or measure properties like the strength of single nanotubes and graphene sheets,” Shahsavari said. “But we want to see what happens and quantitatively predict the properties of hybrid versions of graphene and nanotubes. These hybrid structures impart new properties and functionality that are absent in their parent structures—graphene and nanotubes.”

To that end, the lab assembled three-dimensional computer models of “pillared graphene nanostructures,” akin to the boron-nitride structures modeled in a previous study to analyze heat transfer between layers.

“This time we were interested in a comprehensive understanding of the elastic and inelastic properties of 3-D carbon materials to test their mechanical strength and deformation mechanisms,” Shahsavari said. “We compared our 3-D hybrid structures with the properties of 2-D stacked graphene sheets and 1-D carbon nanotubes.”

Layered sheets of graphene keep their properties in-plane, but exhibit little stiffness or thermal conductance from sheet to sheet, he said. But pillared graphene models showed far better strength and stiffness and a 42 percent improvement in out-of-plane ductility, the ability to deform under stress without breaking. The latter allows pillared graphene to exhibit remarkable toughness along out-of-plane directions, a feature that is not possible in 2-D stacked graphene sheets or 1-D carbon nanotubes, Shahsavari said.

The researchers calculated how the atoms’ inherent energies force hexagons to take on or lose atoms to neighboring rings, depending on how they join with their neighbors. By forcing five, seven or even eight-atom rings, they found they could gain a measure of control over the hybrid’s mechanical properties. Turning the nanotubes in a way that forced wrinkles in the graphene sheets added further flexibility and shear compliance, Shahsavari said.

When the material did fracture, the researchers found it far more likely for this to happen at the eight-member rings, where much of the strain gathers when stressed. That leads to the notion the hybrids can be tuned to fail under particular circumstances.

“This is the first time anyone has created such a comprehensive atomistic ‘lens’ to look at the junction-mediated properties of 3-D carbon nanomaterials,” Shahsavari said. “We believe the principles can be applied to other low-dimensional materials such as boron nitride and molybdenum/tungsten or the combinations thereof.”

Source: Rice Univ.
柱状石墨烯强度更大 
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石墨烯带之间的碳纳米柱壳可以创造出一个混合结构，使其强度、韧性和延展性在所有三维空间中达到一个独特的平衡，赖斯大学的科学家说道。在连接处安装五个、七个或八个原子环可以使石墨烯起皱。图片来自：赵硕和雷涛/赖斯大学

赖斯大学研究人员发现，在石墨烯带之间放入纳米管柱壳可以创建出一个混合结构，这个结构在所有三维空间都能使其强度、韧性和延展性保持一个独特的平衡。

碳纳米材料现在常用来做平板、纳米管和球体，而且它们正在被考虑用作建筑模块来建立具有独特电子、热传输和力量的混合结构。赖斯团队通过分析模块连接如何影响所需材料的特质，为这种结构奠定了理论基础。

赖斯材料科学家鲁兹贝赫和男校友纳威德•萨卡万德计算出许多链接，尤其是碳纳米管和石墨烯之间的链接，是怎么样从各个方向影响最后混合属性的。他们发现，引入连接将增加额外的灵活性，同时保持和层状石墨烯造成的材料几乎相同的力量。

他们的结果来自于碳。

碳纳米管是完美六边形卷起的数组；石墨烯是一个同样的卷板。这两种材料都很坚固，擅长导电和导热。但是当这两种材料联合，原子列阵的形式会影响所有那些特性。

 “一些实验室积极地尝试制造这些材料或度量属性，如单一纳米管和石墨烯带的强度。”萨卡万德说道。“但我们想看看会发生什么，定量预测混合动力版的石墨烯和纳米管的属性。这些混合结构传授它们原来结构，新属性和功能，而这些是石墨烯和纳米管所不具有的。”

为此，实验室组装了“柱状石墨烯纳米结构”的三维计算机模型，类似于之前研究中模拟的氮化硼结构，用来分析层之间热传递。

 “这次我们想全面了解三维碳材料的弹性和非弹性性质，测试它们的机械强度和变形机制。”萨卡万德说道，“我们比较了三维混合结构和二维多层石墨烯和一维碳纳米管的属性。”

石墨烯带的属性保持在层面内，但是从层与层之间也展示出一点硬度或热传导，他说道。但是柱状石墨烯模型显示了更高的强度和硬度，提高了42%的外面延展性和在压力下变形却不被破坏的能力。后者使柱状石墨烯在平面外的方向中表现出卓越的韧性，这个特点是二维多层石墨烯带或一维纳米管所不具备的，萨卡万德说道。

研究人员计算出，原子的固有能量如何迫使六边形承担或失去周边环原子，取决于它们和周边环连接的方式。通过迫使五、七或八原子环，他们发现他们可以在一定程度上控制混合动力机械性能。使用纳米管迫使石墨烯带起皱，增加了更高的灵活性和剪切柔量，萨卡万德说。

研究人员发现，材料断裂更可能发生在八边环上，因为它受到压力的时候，承受的拉力会更大。因此可以得到一个概念，混合动力结构在特定环境下也可能不起作用。

 “这是第一次有人创造了这样一个全面的原子论‘镜头’，来观察三维碳纳米材料的连接调控属性。”萨卡万德说。“我们认为这些原理同样适用于其他低维材料，如氮化硼和钼/钨或其他组合。”

资料来源：赖斯大学
Researchers create fatigue-free, stretchable conductor
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Fatigue-free flexible transparent electrode for stretchable and bendable electronics
Researchers have discovered a new stretchable, transparent conductor that can be folded or stretched and released, resulting in a large curvature or a significant strain, at least 10,000 times without showing signs of fatigue.

This is a crucial step in creating a new generation of foldable electronics—think a flat-screen television that can be rolled up for easy portability—and implantable medical devices. The work, published in the Proceedings of the National Academy of Sciences, pairs gold nanomesh with a stretchable substrate made with polydimethylsiloxane, or PDMS.

The substrate is stretched before the gold nanomesh is placed on it—a process known as "prestretching" - and the material showed no sign of fatigue when cyclically stretched to a strain of more than 50 percent.

The gold nanomesh also proved conducive to cell growth, indicating it is a good material for implantable medical devices.

Fatigue is a common problem for researchers trying to develop a flexible, transparent conductor, making many materials that have good electrical conductivity, flexibility and transparency—all three are needed for foldable electronics—wear out too quickly to be practical, said Zhifeng Ren, a physicist at the University of Houston and principal investigator at the Texas Center for Superconductivity, who was the lead author for the paper.

The new material, produced by grain boundary lithography, solves that problem, he said.

In addition to Ren, other researchers on the project included Chuan Fei Guo and Ching-Wu “Paul” Chu, both from UH; Zhigang Suo, Qihan Liu and Yecheng Wang, all from Harvard University, and Guohui Wang and Zhengzheng Shi, both from the Houston Methodist Research Institute.

In materials science, “fatigue” is used to describe the structural damage to a material caused by repeated movement or pressure, known as “strain cycling.” Bend a material enough times, and it becomes damaged or breaks. That means the materials aren’t durable enough for consumer electronics or biomedical devices.

“Metallic materials often exhibit high cycle fatigue, and fatigue has been a deadly disease for metals,” the researchers wrote.

“We weaken the constraint of the substrate by making the interface between the Au (gold) nanomesh and PDMS slippery, and expect the Au nanomesh to achieve superstretchability and high fatigue resistance,” they wrote in the paper. “Free of fatigue here means that both the structure and the resistance do not change or have little change after many strain cycles.”

As a result, they reported, “the Au nanomesh does not exhibit strain fatigue when it is stretched to 50 percent for 10,000 cycles.”

Many applications require a less dramatic stretch—and many materials break with far less stretching—so the combination of a sufficiently large range for stretching and the ability to avoid fatigue over thousands of cycles indicates a material that would remain productive over a long period of time, Ren said.

The grain boundary lithography involved a bilayer lift-off metallization process, which included an indium oxide mask layer and a silicon oxide sacrificial layer and offers good control over the dimensions of the mesh structure.

The researchers used mouse embryonic fibroblast cells to determine biocompatibility; that, along with the fact that the stretchability of gold nanomesh on a slippery substrate resembles the bioenvironment of tissue or organ surfaces, suggest the nanomesh “might be implanted in the body as a pacemaker electrode, a connection to nerve endings or the central nervous system, a beating heart, and so on,” they wrote.

Ren’s lab reported the mechanics of making a new transparent and stretchable electric material, using gold nanomesh, in a paper published in Nature Communications in January 2014.

This work expands on that, producing the material in a different way to allow it to remain fatigue-free through thousands of cycles.

SOURCE: University of Houston
研究人员创造可伸展的“永动”导体 
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为可伸缩和可弯曲电子产品创造耐用灵活的透明电极

研究人员已经发现了一种新的柔性透明导体，它可以折叠、拉伸或释放，制造出大曲率和重大压力，至少重复1万次而没有疲劳的现象。

这对于创建一个新一代可折叠电子产品来说，是一个至关重要的步骤，试想一个方便携带的可折叠的液晶显示超薄电视机和植入式医疗器械。这项发明发表在《美国国家科学院学报》上，把黄金纳米网和一个聚二甲硅氧烷或PDMS制造的柔性衬底搭配在一起。

在黄金纳米网放到上面之前，衬垫需要被拉伸，这个过程被称为“预拉伸”，并且材料被反复拉伸超过50%时，没有显示出任何疲劳迹象。

研究表明，黄金纳米网也有利于细胞生长，这说明它是一个很好的植入式医疗器械材料。

疲劳是一个常见的问题，研究人员试图开发一个灵活的透明导体，使许多材料具有良好的导电性、灵活性和透明度，所有这三个特性都是可折叠电子产品所需要的，这些电子产品磨损太快而不实用，任志峰说道，他是休斯顿大学的物理学家，德州超导中心的首席研究员，也是该论文的主要作者。


通过晶界光刻技术制造出的新材料，解决了这个问题，他说道。

除了任，该项目的其他研究人员还包括，休斯顿大学的郭川飞和Ching-Wu “Paul” Chu；哈佛大学的孙志刚、刘启汗和王业成，还有休斯顿卫理公会研究所的王国辉和石铮铮。

在材料科学中，疲劳是用来描述材料重复运动和压力即“应变循环”所造成的结构磨损。材料被弯曲次数足够多，就会损坏和破坏，这表明这些材料对于消费电子产品和生物医学设备还不够耐用。

“金属材料往往表现出高循环疲劳，这种疲劳对于金属来说是一种致命的危害，”研究人员说道。

“我们通过把黄金纳米网和聚二甲硅氧烷之间的交界面弄光滑，来削弱衬垫的约束，希望黄金纳米网实现高拉伸性和高抗疲劳性。”他们在论文中这样写道，“免疲劳是指，经过许多拉力循环以后结构和抵抗力都不改变或只有轻微改变。”

他们报道的结果是，“当黄金纳米网被循环拉伸到50%，循环1万次以后，不会出现拉力疲劳。”

许多应用程序需要一个不那么引人注目的伸展，许多材料在很少拉伸以后就会断裂，有足够大的拉伸范围的组合，和在经过成千上万次循环后依然不会出现疲劳的能力，意味着这种材料可以在很长一段时间保持生产力，任说道。

晶界光刻技术包括一个双层剥离金属化过程，包括一个氧化银掩膜层和一个二氧化硅牺牲层，能够很好地控制纳米网结构的尺寸。

研究人员用老鼠胚胎成纤维细胞确定生物相容性；同时得到一个事实，黄金纳米网在一个光滑衬垫上的伸展性犹如组织和器官表面的生物环境，表明纳米网“可能会被用作起搏器电极植入人体，连接神经末梢或者中枢神经系统、跳动的心脏等等。”他们这样写道。

任的实验室报道了，用黄金纳米网制作新的透明和可伸展的电子材料的技术，这项技术于2014年1月被发表在《自然通讯》（Nature Communications）上。

这项工作开始以不同方式生产材料，使其能够在成千上万次循环拉伸后依然不疲劳。

资料来源：休斯顿大学   
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