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Tech News & New Tech（技术前沿）
Polyol made from canola oil leading to new greener products 
A process invented by ALES researchers that converts canola oil into an organic polyol used to make polyurethane is paving the way for the creation of new, greener products.

The first product to use the canola-based polyol is a spray foam insulation called BioFoam, said Jonathan Curtis, who leads the Lipid Chemistry Group in the Department of Agricultural, Food and Nutritional Science.

"It will be around 25 per cent biobased—well above what's currently on the market," said Curtis. "But our objective is to increase the renewable content of the spray foam over time."

Most other environmentally friendly foams are soya-based products and these typically have a much lower proportion of biobased contents, he said.

The canola-based polyol spray foam is currently moving into the production phase and should be available for residential applications in two to three years, Curtis said, pending the certifications required in residential construction.

In addition to its renewable content, BioFoam has a number of features found in polyurethane foam. Its insulation value is very high and because it's moisture resistant, it also acts as a vapour barrier. Spray foams in general are desirable because they don't compress, sag and lose R-value in the way fiberglass batting often does, Curtis said.

Several companies were involved in the commercialization of the process. The first was Consolidated Coatings of Vancouver, which licensed the process to create the biopolyol that's now called Liprol in 2013. It created a spinoff company called Meadow Polymers, which built a small-scale pilot plant the following year and successfully produced Liprol at scale. The next step is large-scale blending of BioFoam, which is a formulation of Liprol and other chemicals.

Another company involved is Edmonton-based Mod-Panel, who plan to make roof and wall insulation panels using BioFoam. Another partner is Green Analytics. It has performed life-cycle analysis on the products and will be involved with future building-energy audits to demonstrate the savings from using BioFoam.

"The great thing about BioFoam is that through Mod-Panel, we already have markets waiting for the products," said Curtis, who noted that these companies already supply spray foam and roofing panels in Alberta and have established partners across North America who are waiting for BioFoam.

Initial research on the canola-based biopolyol started about five years ago, with the support of the Alberta Crop Industry Development Fund. Additional funding was received from the Climate Change and Emissions Management Corporation and the National Research Council's Industrial Research Assistance Program. Recently, BioFoam was awarded a large grant by Alberta Innovates BioSolutions to establish the blending facility in Alberta, likely in the Edmonton region.

Curtis said there are many other applications to explore with the organic polyol including adhesives, coatings and composite materials.

"We expect to be adding to the bio-economy for many years," he said.

Explore further: Non-harmful flame retardants with no additional cost

Provided by: University of Alberta  

使用菜籽油制造的多元醇成为新的绿色产品

爱丽斯的研究人员发明的一种方法，将菜籽油转换成一个有机多元醇用于制造聚氨酯，为生产新的，更环保的产品铺平了道路。

第一个产品是使用基于canola这种菜籽油生产的多元醇，这种多元醇是一种喷雾泡沫绝缘材料称为BioFoam，脂质化学集团的农业、食品和营养科学的领导者Jonathan Curtis说。

“这将使目前市场上的生物基产品远远多出25%”Curtis说。“但我们的目标是不断增加可再生喷雾泡沫的数目。”

大多数环保泡沫产品是以大豆为原料的并且这些产品通常有一个非常低的生物基产品的比例，他说。

以菜籽油为原料的多元醇喷雾泡沫目前进入生产阶段，完成住宅建设的认证要求时，这些材料可用于住宅应用程序中，应用时间大概为两到三年，Curtis 说。

除了可再生的特性，在聚氨酯泡沫中发现很多其他的特性。其绝缘值非常高，因为它是具有抗湿的特性，它还可以充当一个蒸汽屏障。喷雾泡沫一般来说是有价值的，因为它们不会压缩、凹陷和像玻璃纤维击球那样经常失去热阻，Curtis 说。

几家公司已参与到该产品生产的商业化过程。2013年，温哥华是第一个允许使用该该方法来生产一种现在叫做Liprol 的生物多元醇。它创建了一个名为草甸聚合物的剥离公司，第二年建立了一个小规模的试验工厂并大规模成功生产Liprol。下一步是将生物泡沫大规模混合，这是一个关于生产Liprol和其他化学物质的一个规划。

另一个相关公司是埃德蒙顿公司，该公司计划使用生物泡沫来构建屋顶和墙绝的缘板。另一个合作伙伴是绿色分析公司。该公司对产品进行生命周期分析，将有利于未来的使用生物泡沫作为建筑物能源审计节能证明。

“Mod-Panel 生物泡沫的好处在于通过Mod-Panel，我们已经有市场等待产品我们的产品上市”Curtis说，他指出，这些公司已经在阿尔伯塔省供应喷雾泡沫和屋顶面板以及在北美建立了合作伙伴等待生物泡沫上市。

基于菜籽油的生物多元醇的初步研究开始大约五年前，并且得到阿尔伯达省作物产业发展基金的支持。额外的资金来源于了气候变化和碳排放管理的公司和国家研究委员会的工业研究援助计划。最近，生物泡沫得到格兰特艾伯塔的允许，在阿尔伯塔省用于制造混合设备，使用生物泡沫制造混合设备很可能也在埃德蒙顿地区进行。

Curtis 说，还有很多其他关于有机多元醇包括粘合剂、涂料和复合材料的应用程序有待研究。

“我们希望能够长时间地被添加到生物经济中去”他说。

提供：阿尔伯塔大学
Scientists solve puzzle of converting gaseous carbon dioxide to fuel 
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Converting greenhouse gas emissions into energy-rich fuel using nano silicon (Si) in a carbon-neutral carbon-cycle is illustrated. Credit: Chenxi Qian

Every year, humans advance climate change and global warming - and quite likely our own eventual extinction - by injecting about 30 billion tonnes of carbon dioxide into the atmosphere.

A team of scientists from the University of Toronto (U of T) believes they've found a way to convert all these emissions into energy-rich fuel in a carbon-neutral cycle that uses a very abundant natural resource: silicon. Silicon, readily available in sand, is the seventh most-abundant element in the universe and the second most-abundant element in the earth's crust.

The idea of converting carbon dioxide emissions to energy isn't new: there's been a global race to discover a material that can efficiently convert sunlight, carbon dioxide and water or hydrogen to fuel for decades. However, the chemical stability of carbon dioxide has made it difficult to find a practical solution.

"A chemistry solution to climate change requires a material that is a highly active and selective catalyst to enable the conversion of carbon dioxide to fuel. It also needs to be made of elements that are low cost, non-toxic and readily available," said Geoffrey Ozin, a chemistry professor in U of T's Faculty of Arts & Science, the Canada Research Chair in Materials Chemistry and lead of U of T's Solar Fuels Research Cluster.

In an article in Nature Communications published August 23, Ozin and colleagues report silicon nanocrystals that meet all the criteria. The hydride-terminated silicon nanocrystals - nanostructured hydrides for short - have an average diameter of 3.5 nanometres and feature a surface area and optical absorption strength sufficient to efficiently harvest the near-infrared, visible and ultraviolet wavelengths of light from the sun together with a powerful chemical-reducing agent on the surface that efficiently and selectively converts gaseous carbon dioxide to gaseous carbon monoxide.

The potential result: energy without harmful emissions.

"Making use of the reducing power of nanostructured hydrides is a conceptually distinct and commercially interesting strategy for making fuels directly from sunlight," said Ozin.

The U of T Solar Fuels Research Cluster is working to find ways and means to increase the activity, enhance the scale, and boost the rate of production. Their goal is a laboratory demonstration unit and, if successful, a pilot solar refinery.

More information: Wei Sun et al, Heterogeneous reduction of carbon dioxide by hydride-terminated silicon nanocrystals, Nature Communications (2016). DOI: 10.1038/ncomms12553
科学家解决了将气态二氧化碳转换成燃料的难题
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所示为利用纳米硅（Si）在碳中性循环过程中将温室排放气体转换为富含能量的燃料。图片：千辰溪

每年，人类不断推进着气候变化和全球变暖——并且很有可能我们自身最终会灭绝——其方式是向大气排放近300亿吨二氧化碳。

多伦多大学（U of T）的一组科学家认为，他们发现了一种方式，能够利用一种非常丰富的自然资源——硅——在碳中性循环过程中将所有这些排放物质转换为富含能量的燃料。硅，以砂石形式出现，是宇宙中第七大最为丰富的元素，并且是地球地壳中第二大丰富的元素。

将二氧化碳排放物质转换成能源的想法并不新鲜：多年来，世界各地一直在竞相寻找一种材料，能够有效地将太阳光、二氧化碳和水或氢气转换成燃料。但是，二氧化碳的化学稳定性令发现一种可行的解决方案成为了一种非常困难的工作。

 “对于气候变化的一种化学解决方案需要一种材料，它具有较高的活性，并且是一种选择性的催化剂，能够令二氧化碳转化为燃料。这种材料还需要是由低成本、无毒以及容易获得的元素构成，”多伦多大学艺术与科学学院的化学系教授兼加拿大材料科学家研究的主席和多伦多大学太阳能燃料研究组织的领导杰弗里•奥辛称。

8月23日发行的《自然通讯》中，奥辛及其同事在一篇文章中报告称，纳米硅满足了所有的要求。氢化物终端硅纳米晶体——简称纳米氢化物——平均直径为3.5纳米，并且具有一个表面区域，光吸收强度足以有效地从阳光中接收近红外线、可见光和紫外光波长，并且表面具有一个强大的化学还原剂能够有效且具有选择性地将气态二氧化碳转换成气态一氧化碳。

可能出现的结果：不具有有害排放物的能量。

 “利用纳米氢化物的还原能力对于直接利用太阳光制造燃料是一个概念上非常不同并且在商业方面非常有效的策略，”奥辛称。

多伦多大学太阳能燃料研究组织将致力于寻找各种途径和方法增加这种活性，提升规模，并且提高生产率。他们的目标是制造一台实验室展示设备，并且如果成功的话，建立一个试点太阳能炼制厂。

更多信息请参考：

Wei Sun et al, Heterogeneous reduction of carbon dioxide by hydride-terminated silicon nanocrystals, Nature Communications (2016). DOI: 10.1038/ncomms12553
New electrical energy storage material shows its power 
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A conductive polymer (green) formed inside the small holes of a hexagonal framework (red and blue) work together to store electrical energy rapidly and efficiently. Credit: William Dichtel, Northwestern University

A powerful new material developed by Northwestern University chemist William Dichtel and his research team could one day speed up the charging process of electric cars and help increase their driving range.

An electric car currently relies on a complex interplay of both batteries and supercapacitors to provide the energy it needs to go places, but that could change.

"Our material combines the best of both worlds—the ability to store large amounts of electrical energy or charge, like a battery, and the ability to charge and discharge rapidly, like a supercapacitor," said Dichtel, a pioneer in the young research field of covalent organic frameworks (COFs).

Dichtel and his research team have combined a COF—a strong, stiff polymer with an abundance of tiny pores suitable for storing energy—with a very conductive material to create the first modified redox-active COF that closes the gap with other older porous carbon-based electrodes.

"COFs are beautiful structures with a lot of promise, but their conductivity is limited," Dichtel said. "That's the problem we are addressing here. By modifying them—by adding the attribute they lack—we can start to use COFs in a practical way."

And modified COFs are commercially attractive: COFs are made of inexpensive, readily available materials, while carbon-based materials are expensive to process and mass-produce.
Dichtel, the Robert L. Letsinger Professor of Chemistry at the Weinberg College of Arts and Sciences, is presenting his team's findings today (Aug. 24) at the American Chemical Society (ACS) National Meeting in Philadelphia. Also today, a paper by Dichtel and co-authors from Northwestern and Cornell University was published by the journal ACS Central Science.

To demonstrate the new material's capabilities, the researchers built a coin-cell battery prototype device capable of powering a light-emitting diode for 30 seconds.

The material has outstanding stability, capable of 10,000 charge/discharge cycles, the researchers report. They also performed extensive additional experiments to understand how the COF and the conducting polymer, called poly(3,4-ethylenedioxythiophene) or PEDOT, work together to store electrical energy.

Dichtel and his team made the material on an electrode surface. Two organic molecules self-assembled and condensed into a honeycomb-like grid, one 2-D layer stacked on top of the other. Into the grid's holes, or pores, the researchers deposited the conducting polymer.
Each pore is only 2.3 nanometers wide, but the COF is full of these useful pores, creating a lot of surface area in a very small space. A small amount of the fluffy COF powder, just enough to fill a shot glass and weighing the same as a dollar bill, has the surface area of an Olympic swimming pool.

The modified COF showed a dramatic improvement in its ability to both store energy and to rapidly charge and discharge the device. The material can store roughly 10 times more electrical energy than the unmodified COF, and it can get the electrical charge in and out of the device 10 to 15 times faster.

"It was pretty amazing to see this performance gain," Dichtel said. "This research will guide us as we investigate other modified COFs and work to find the best materials for creating new electrical energy storage devices."

More information: Catherine R. Mulzer et al, Superior Charge Storage and Power Density of a Conducting Polymer-Modified Covalent Organic Framework, ACS Central Science (2016). DOI: 10.1021/acscentsci.6b00220
新型电能储备材料显示强大潜能
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六边形框架的小孔（红色和蓝色）内形成的一种导电性聚合物（绿色）通过合作快速且有效地存储了电能。图片：威廉•迪希特尔，西北大学

由西北大学的化学家威廉•迪希特尔及其研究小组开发的功能强大的新材料有一天可能会加快电动汽车的充电过程，并且帮助增加它们的驾驶里程。

电动汽车目前依赖两个电池与超级电容器复杂的相互作用来提供其行驶所需的动力，但是这种情况可能会发生转变。

 “我们的材料结合了两者的优点——像电池一样储存大量的电能或电荷，以及将电容器一样快速地充电和放电，”共价有机框架（COFs）新兴研究计划的先驱迪希特尔表示。

迪希特尔与他的研究小组将一种COF——具有丰富的适合于存储能量的微小气孔的强大且坚硬的聚合物——与一种非常导电的材料相结合，创造第一种改性氧化还原活性COF，缩小与其他旧的多孔碳基电极之间存在的差距。

 “COFs是一种具有多种可能性的美丽结构，但是它们具有有限的导电性，”迪希特称说。“这是我们正在解决的问题。通过修改它们——添加它们缺乏的属性——我们可以以一种务实的方式开始使用COFs。”

并且改性COFs在商业上具有吸引力：COFs是由廉价的、易于获得的材料制成的，而碳基材料处理及大量生产的费用比较昂贵。

温伯格艺术与科学学院化学系罗伯特L.莱辛格荣誉教授迪希特尔于今日在费城举办的美国化学学会（ACS）的全国会议上展示了他的团队的研究成果。同样也是在今天，ACS中央科学杂志发表了迪希特尔及其西北大学和康奈尔大学的合著者共同编撰的论文。

为了证明新材料的能力，研究人员建立了一个币形电池原型设备，能够为发光二极管提供30秒的电能。

该材料具有出色的稳定性，能够进行10000次充电/放电循环，研究报告称。他们还进行了大量的试验，以了解COF和导电聚合物——称为聚（3，4-亚乙基）或PEDOT——是如何通过合作储存电能的。

迪希特尔与他的团队在一个电极表面制造这种材料。两个有机分子自组装并且冷凝成蜂窝状网格，一个2-D层堆叠在另一个2-D层的上面。在网格的孔或气孔中，研究人员沉积了导电聚合物。

每个孔的宽度仅为2.3纳米，但是COF拥有许多这种有用的孔，在一个非常小的空间内创造了大量的表面区域。一个少量的空洞COF粉，刚好能够填充一个酒杯，并且重量与一美元的钞票一样轻，就能够拥有一个类似奥林匹克游泳池的表面积。

改性COF在其储存能量以及快速充电和放电设备的能力方面展示了显著地改善。该材料与未改性的COF相比能够存储大约10倍以上的电能，并且它能够令设备中电力充电或放电的速度快十到十五倍。

 “能够见证这种性能的提升是相当惊人的事情，”迪希特尔说。“这项研究将在我们研究其他改性COFs时引导我们，并且令我们找到制造新的电能储存设备的最佳材料。”

更多信息请参见：Catherine R. Mulzer et al, Superior Charge Storage and Power Density of a Conducting Polymer-Modified Covalent Organic Framework, ACS Central Science (2016). DOI: 10.1021/acscentsci.6b00220
Metal Alloy（金属合金）
New method developed for producing some metals 
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A chart shows electrolysis of a molten semiconductor. Credit: Massachusetts Institute of Technology

The MIT researchers were trying to develop a new battery, but it didn't work out that way. Instead, thanks to an unexpected finding in their lab tests, what they discovered was a whole new way of producing the metal antimony—and potentially a new way of smelting other metals, as well.

The discovery could lead to metal-production systems that are much less expensive and that virtually eliminate the greenhouse gas emissions associated with most traditional metal smelting. Although antimony itself is not a widely used metal, the same principles may also be applied to producing much more abundant and economically important metals such as copper and nickel, the researchers say.

The surprising finding is reported this week in the journal Nature Communications, in a paper by Donald Sadoway, the John F. Elliott Professor of Materials Chemistry; postdoc Huayi Yin; and visiting scholar Brice Chung.

"We were trying to develop a different electrochemistry for a battery," Sadoway explains, as an extension of the variety of chemical formulations for the all-liquid, high temperature storage batteries that his lab has been developing for several years. The different parts of these batteries are composed of molten metals or salts that have different densities and thus inherently form separate layers, much as oil floats on top of water. "We wanted to investigate the utility of putting a second electrolyte between the positive and negative electrodes" of the liquid battery, Sadoway says.

Unexpected results

But the experiment didn't go quite as planned. "We found that when we went to charge this putative battery, we were in fact producing liquid antimony instead of charging the battery," Sadoway says.

Then, the quest was on to figure out what had just happened.

The material they were using, antimony sulfide, is a molten semiconductor, which normally would not allow for the kind of electrolytic process that is used to produce aluminum and some other metals through the application of an electric current.

"Antimony sulfide is a very good conductor of electrons," Sadoway says. "But if you want to do electrolysis, you only want an ionic conductor"—that is, a material that is good at conducting molecules that have a net electric charge. But by adding another layer on top of the molten semiconductor, one that is a very good ionic conductor, it turned out the electrolysis process worked very well in this "battery," separating the metal out of the sulfide compound to form a pool of 99.9 percent pure antimony at the bottom of their cell, while pure sulfur gas accumulated at the top, where it could be collected for use as a chemical feedstock.

In typical smelting processes, the sulfur would immediately bond with oxygen in the air to form sulfur dioxide, a significant air pollutant and the major cause of acid rain. But instead this contained process provides highly purified metal without the need to worry about scrubbing out the polluting gas.

Simple, efficient process

Electrolysis is much more efficient than traditional heat-based smelting methods, because it is a single-step continuous process, Sadoway explains. The discovery of that process is what transformed aluminum, more than a century ago, from a precious metal more valuable than silver into a widely used inexpensive commodity. If the process could be applied to other common industrial metals such as copper, it would have the potential to significantly lower prices as well as reduce the air pollution and greenhouse gas emissions associated with traditional production.

"The thing that made this such an exciting finding," Sadoway says, "is that we could imagine doing the same for copper and nickel, metals that are used in large quantities." It made sense to start with antimony because it has a much lower melting point—just 631 degrees Celsius—compared to copper's 1,085 C. Though the higher melting temperatures of other metals add complication to designing an overall production system, the underlying physical principles are the same, and so such systems should eventually be feasible, he says.

"Antimony was a good test vehicle for the idea, but we could imagine doing something similar for much more common metals," Sadoway says. And while this demonstration used an ore that is a sulfide (metal combined with sulfur), "we see no reason why this approach couldn't be generalized to oxide feedstocks," which represent the other major category of metal ores. Such a process would produce pure oxygen as the secondary product, instead of sulfur.

Ultimately, if steel could be produced by such a process, it could have a major impact, because "steel-making is the number one source of anthropogenic carbon dioxide," the main greenhouse gas, Sadoway says. But that will be a more difficult process to develop because of iron's high melting point of about 1,540 C.

"This paper demonstrates a novel approach to produce transition metals by direct electrolysis of their sulfides," says John Hryn, an Institute Senior Fellow at Northwestern University and a senior advisor at Argonne National Laboratory, who was not involved in this work. He praised the MIT team's use of a second electrolyte in the cell to counter the effects of electron conduction, "which has previously stymied efficient high-volume production of transition metals by electrolysis. This seminal paper should usher in a new environmentally sound methodology for extraction of metals from sulfide ores."

Hryn adds that although this demonstration used one specific metal, "The primary value of using antimony is that it can be a demonstration metal for other transition-metal recovery by electrolysis." In addition, he says, "The potential goes beyond the production of transition metals by electrolysis. The value is the approach used to control electronic conduction in an electrolytic cell, which has value beyond metal production."

More information: Huayi Yin et al. Electrolysis of a molten semiconductor, Nature Communications (2016). DOI: 10.1038/ncomms12584 
为生产新型金属而开发的新方法
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如图所示的是熔融半导体的点解。供图：麻省理工学院

麻省理工学院的研究人员曾试图开发一种新的电池，但是它却并没有按照开发的方式运作。相反，由于他们在实验室测试时的一个意外发现，他们所发现的是一个全新的生产金属锑的方法---同时也是一种新的冶炼其他金属的方法。

这一发现可能会带来价格更便宜，并且几乎消除了与大多数传统金属冶炼有关的温室气体排放的金属生产系统。研究人员们说，尽管锑本身并不是一种广泛使用的金属，但是同样的原则也适用于生产如铜和镍这种更丰富，在经济上更重要的金属。

这个惊人的发现在这周的《自然通讯》Nature Communications（）杂志上一篇由Donald Sadoway，材料化学John F. Elliott 教授，博士后Huayi Yin以及访问学者Brice Chung编写的文章中报道出来。

“我们试图开发一个不同的电化学电池。”Sadoway解释说，作为各种液体化学制剂的延伸，他的实验室在高温储存电池方面已经进行了好几年的研发了。这些电池的不同部分是由拥有不同密度的熔融金属或盐类组成的，因此它们很自然地形成了独立层，就像油浮在水面上一样。“我们想要研究把第二种电解质放置在液体电池正负极的效果。”Sadoway说。

意想不到的结果

但是实验并没有按照计划的那样进行。“我们发现当我们想要给这个假定电池充电的时候，我们实际上实在生产液体锑，而不是在给电池充电。”Sadoway说。

接下来的任务就是找出发生了什么。

他们使用的材料硫化锑是一种熔融半导体，这种半导体通常不会允许允许这种通过对电流的应用而用来生产铝和其它一些金属的电解过程。

“硫化锑是一种很好的电子导体。”Sadoway说，“但是你想要做电解实验，你只需要一个离子导体。”---离子导体就是一种具有净电荷的擅长导电分子的材料。但是通过向熔融半导体的顶部添加另外一层，一种非常好的离子导体，结果是电解过程在这种“电池”中能很好的工作，将金属从硫化合物中分离出来，在电池的底部形成一个99.9%纯锑层，而在顶部积累纯硫气体，这顶部的气体可以收集起来作为化学原料使用。

在典型的冶炼过程中，硫会立即与空气中的氧结合，形成二氧化硫，一种值得注意的空气污染物以及形成酸雨的主要原因。但相反的是，这一过程在不需要担心洗净污染气体的情况下提供了高度纯净的金属。

简单，高效的过程

电解法是一种比传统的热基熔炼法更高效的方法，因为这种方法是一个单一步骤连续过程，Sadoway解释说。这一过程的发现正是一个多世纪以前将铝从一种比银更有价值的贵金属转变成了一种广泛使用的廉价商品。如果这个过程可以应用到其它常见的如铜这种工业金属中的话，它将有可能显著地降低价格并减少与传统生产相关的空气污染和温室气体的排放。

“让这个变得有趣的事情是，”Sadoway说，“我们可以想象在铜和镍这种大量使用的金属中也这样做。”从锑开始是很有意义的，因为比起铜的1085摄氏度的熔点，它有一个相对低得多的熔点---仅仅只有631摄氏度。虽然其它金属的更高的熔化温度增加了设计整体生产系统的难度，基本的物理原理是一样的，所以这样的系统最终应该是可行的，他说。

“锑是这个想法的一个很好的测试工具，但是我们可以想象着对更常见的金属做一些类似的事情。”Sadoway说。虽然这个示范试验使用的是一种矿石，这是一种硫化物（金属与硫结合在一起的），“我们不明白为什么这个方法不能推广到硫化物原料，”这代表金属矿石的其它主要类别。这样的过程会生产出氧气而不是硫作为次级产品。

Sadoway说，最终，如果钢可以通过这个的过程生产，它可以产生重大的影响，因为“炼钢是人为二氧化碳的首要来源，”主要的温室气体。但是由于铁的大约1540摄氏度的高熔点，那将会是一个更加困难的生产过程。

“本文示范了一种生产过渡金属的新的方法，即通过直接电解它们的硫化物。”没有参与这项工作的西北大学的一个研究所的高级研究员以及阿尔贡国家实验室高级顾问John Hryn说。他很赞同麻省理工学院在电池中使用第二电解质来应对电子传导的影响，“这已经通过电解阻碍了过渡金属的高效大批量生产。这篇重要论文应该为从硫化物矿石中提取金属引进新的环保无害的方法。”

Hryn补充说，虽然这个示范试验使用的是一种特定的金属，“使用锑的主要价值是，通过电解，它可以作为一种其它过渡金属回收的很好的示范金属。”另外，他说，“通过电解，潜力不仅仅是生产过渡金属。价值是在电解池中用来控制电子导电的方法，它具有超越金属生产的价值。”

参考文献：

Huayi Yin et al. Electrolysis of a molten semiconductor, Nature Communications (2016). DOI: 10.1038/ncomms12584
Researchers reduce expensive noble metals for fuel cell reactions 
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Bi-metallic aerogels at the nanoscale have good porosity and a large surface area, which work well for catalytic reactions in fuel cells. Credit: Washington State University

Washington State University researchers have developed a novel nanomaterial that could improve the performance and lower the costs of fuel cells by using fewer precious metals like platinum or palladium.

Led by Yuehe Lin, professor in the School of Mechanical and Materials Engineering, the researchers used inexpensive metal to make a super low density material, called an aerogel, to reduce the amount of precious metals required for fuel cell reactions. They also sped up the time to make the aerogels, which makes them more viable for large-scale production.

Their work is published in Advanced Materials.

Hydrogen fuel cells are a promising green energy solution, producing electricity much more efficiently and cleanly than combustion engines. But they need expensive precious metals to fuel their chemical reactions. This need has limited their acceptance in the marketplace.

Aerogels, which are sometimes also called liquid smoke, are solid materials that are about 92 percent air. Effective insulators, they are used in wet suits, firefighting gear, windows, paints and in fuel cell catalysts. Because metal-based aerogels have large surface areas and are highly porous, they work well for catalyzing in fuel cells.

The WSU team created a series of bimetallic aerogels, incorporating inexpensive copper and using less precious metal than other metal aerogels.

Researchers introduced the copper in the bimetallic system through their new, one-step reduction method to create hydrogel. The hydrogel is the liquid-filled form of aerogel. The liquid component is carefully and completely dried out of the hydrogel to create aerogel. Their method has reduced the manufacturing time of hydrogel from three days to six hours.

"This will be a great advantage for large scale production," said Chengzhou Zhu, a WSU assistant research professor who created the aerogel.

The research is in keeping with WSU's Grand Challenges, a suite of research initiatives aimed at large societal issues. It is particularly relevant to the challenge of sustainable resources and its theme of energy.

More information: Chengzhou Zhu et al, Efficient Synthesis of MCu (M = Pd, Pt, and Au) Aerogels with Accelerated Gelation Kinetics and their High Electrocatalytic Activity, Advanced Materials (2016). DOI: 10.1002/adma.201602546
研究人员为燃料电池反应减少昂贵的贵金属
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纳米级双金属气凝胶孔隙率以及很大的表面积，非常适用于燃料电池的催化反应。来源：hu华盛顿州立大学

华盛顿州立大学的研究人员已经开发出一种新型纳米材料，这种材料能够通过使用像铂或钯这样的贵金属提高燃料电池的性能，降低燃料电池的成本。

在机械与材料工程教授Yuehe Lin的带领下，研究人员们使用廉价金属来制造一种叫做气凝胶的超低密度金属以降低燃料电池反应所需要的贵金属。他们还加快了制造气凝胶的时间，这使得他们的大规模生产变得更加可行。

他们的工作发表在《先进材料》（Advanced Materials）杂志上。

氢燃料电池是一种很有前景的绿色能源解决方案，比起内燃机，能产生更加高效清洁的电能。但它们需要更加昂贵的金属来刺激它们的化学反应。这种需求限制了它们在市场上的接受程度。

气凝胶，有时也被称为液烟，是一种92%都是空气的固体材料。有效绝缘体，它们用于紧身潜水衣，消防装备，门窗，涂料，以及燃料电池催化剂中。因为基于金属的气凝胶拥有很大的表面积和高度孔隙率，它们非常适用于燃料电池的催化。

华盛顿州立大学团队制造了一系列双金属气凝胶，比起其他的金属气凝胶，这种气凝胶使用了廉价的铜和更少的贵金属。

研究人员介绍了通过他们的新的一步还原法的双金属系统中的铜以制造气凝胶。水凝胶是气凝胶的充液形式。液体成分是水凝胶仔细和完全干涸之后形成气凝胶。他们的方法使制造水凝胶的时间从三天减少到六个小时。

“这将是大规模生产的一大优势。”制造气凝胶的华盛顿州立大学助理研究教授Chengzhoi Zhu说。

这次研究与华盛顿州立大学的重大挑战保持一致，这个挑战是一系列针对大的社会问题的研究举措。这尤其与可持续资源和其能源主题挑战相关。

参考文献：

Chengzhou Zhu et al, Efficient Synthesis of MCu (M = Pd, Pt, and Au) Aerogels with Accelerated Gelation Kinetics and their High Electrocatalytic Activity, Advanced Materials (2016). DOI: 10.1002/adma.201602546
China metals entrepreneur plans to buy Aleris

A controversial Chinese metals entrepreneur plans to acquire Aleris, a privately held American rolled aluminium products producer, for $1.11bn in cash plus $1.22bn in net debt.

The buyer Liu Zhongtian is the founder of China Zhongwang, a Hong Kong-listed, mainland based company that makes and exports aluminium products. Mr Liu has been controversial since Zhongwang’s 2009 Hong Kong IPO, most recently for allegations that the company was primarily responsible for flooding world markets with Chinese aluminium products, writes Lucy Hornby in Beijing.

The Hong Kong listed firm was also accused last summer by a previously-unknown short seller of inflating sales.

Mr Liu will acquire Aleris through his investment company, Zhongwang USA, his statement said. Aleris was formed from several metals and recycling firms. It declared Chapter 11 bankruptcy in 2009, brought down by the global financial crisis and heavy debt taken out by its private equity owners.

中国忠旺拟收购美国铝制品企业

一位引发争议的中国金属制品企业家计划以11.1亿美元现金外加约12.2亿美元净债务收购私有的美国铝压延产品生产商Aleris。

买家刘忠田是中国忠旺(China Zhongwang)创始人，中国忠旺是一家在香港上市的内地公司，主要制造和出口铝产品。自2009年忠旺在香港首次公开发行(IPO)以来，关于刘忠田一直都存在争议，其最近受到的指控是，该公司要对中国铝制品潮水般涌入国际市场负首要责任。

去年夏天，香港上市的中国忠旺还被一家此前不为人知的做空机构指责进行虚假销售。

刘忠田在一份声明中表示，他将通过旗下投资公司忠旺美国(Zhongwang USA)收购Aleris。Aleris当初由多家金属制品和回收公司组建而成。在全球金融危机以及公司私人股本所有者负担的沉重债务的冲击下，Aleris在2009年宣布进入美国破产法第11章(Chapter 11)的破产保护程序。

Mystery Myanmar mines shake up world tin market

Mysterious mines in Myanmar have become important to the world tin market in a sign of how the country’s opening-up is revealing resources obscured during decades of military dictatorship and internal conflict.

The Southeast Asian state has caused a stir in metal-rich countries from Peru to Indonesia thanks to its opencast mines in the Wa region near the Chinese border that has been ruled by an armed ethnic party for more than 25 years.

The region is controlled by the United Wa State party, which has an armed wing and has long had close political and economic ties with China.

Myanmar’s re-emergence as a big producer of the metal after a break of more than six decades has been branded by one tin market analysis as a “black swan” event.

Over the past four years, Myanmar’s return has depressed the tin markets, but this year prices have risen as traders anticipate the supply could peak.

Myanmar’s production of initially “astonishingly high” grade ore has surged more than 10-fold in four years in Wa, according to the International Tin Research Institute. The country now satisfies about a third of China’s demand for the metal and 10 per cent of global supply. In the first half of the year exports of tin to China surged by more than 80 per cent. The metal is an ingredient of the solder widely used by the electronics industry.

Tin is unlikely to be the last resource surprise as this mineral-rich country presses on with reforms that began when the military dictatorship stepped down in 2011 after almost half a century of isolationist rule. The future of billions of dollars of commodity wealth, some of it in conflict zones, will also be a critical part of peace talks due to be launched this week by Aung San Suu Kyi’s fledgling civilian-led government.

Win Htein, an Aung San Suu Kyi confidant, said of the mines at Man Maw in the Wa region: “Even for us, it’s still a mystery. They are quiet and very wise — and they keep their movements low-key.”

The tin story is just one example of how Myanmar’s international reintegration is uncovering resources that one long-time observer of the country says were previously “not known at all — or not known except to a select few”.

Uncontrolled exploitation by both Myanmar’s regional armed groups and the former ruling military of jade and other assets has driven war, environmental destruction and large-scale tax evasion.

The future of natural boons ranging from tin to timber will loom large at the peace conference starting on August 31 in Naypyidaw, the capital, which is billed as a first step towards ending Myanmar’s more than 60 years of on-off internal conflict.

“If the wealth of the country is going to be equitably distributed, it’s necessary these resource revenues are captured,” said Richard Horsey, a Yangon-based analyst. “They are a large part of the reason why armed groups are sustainable.”

There are now signs that tin production could be peaking. That twist could cut revenues for the Wa militia and further boost the rally in the world tin price that has seen it notch an 18-month-high of $18,770 a tonne.

A peak in Myanmar’s production could help push the global tin market into a deficit in a few years, as production has also declined in other producing countries such as Peru and the Democratic Republic of Congo. In Indonesia, a rule banning the export of unprocessed materials has also hurt exports.

Robin Bhar, an analyst at Société Générale, said he expects the market to move into a deficit of 5,000 tonnes next year. That could leave China short of supply, he said.

Myanmar production is likely to level off because the mainly open pit mining in Wa has now moved underground, where the tin content of the ore is lower, the ITRI said. But Cui Lin, an ITRI analyst who has visited the mines, warned that it was unclear how much tin there was, as large parts of the area remained unexplored.

缅甸搅动全球锡市场

缅甸神秘的矿藏对全球锡市场变得重要起来，这一迹象表明，这个国家的开放正将数十年军事独裁和国内冲突期间不为外界所知的丰富资源展现在世界面前。

得益于佤邦地区的露天矿藏，这个东南亚国家已在金属资源丰富的国家（从秘鲁到印度尼西亚）中搅动起波澜。佤邦靠近中国边境，已被一个拥有武装的少数民族政党统治了25年以上。

佤邦由佤邦联合党(United Wa State party)控制，该党拥有一支武装力量，长期以来一直与中国保持着密切的政治经济联系。

缅甸时隔60多年后重新崛起成为锡生产大国，这被一份锡市场分析报告归为一起“黑天鹅”事件。

过去四年里，缅甸的回归压低了锡市场价格，但随着交易商预期供应可能见顶，今年价格已经上涨。

国际锡研究协会(International Tin Research Institute)数据显示，过去四年，缅甸最初“奇高”品味的锡矿石在佤邦的产量增长到原来的10倍以上。缅甸现在约满足了中国三分之一的锡需求，以及全球10%的供应。今年上半年缅甸对中国锡出口大幅增长80%以上。锡是焊料成分之一，在电子工业中使用广泛。

锡可能不会是缅甸在资源方面带给世界的最后一个意外。这个矿藏丰富的国家正在力推改革，这一改革始于2011年缅甸军事独裁政府下台后，该政府对缅甸实施了近半个世纪的孤立主义统治。昂山素季(Aung San Suu Kyi)的新文官政府定于本周启动和平谈判，数十亿美元大宗商品财富——部分位于冲突地区——的未来也将是和平谈判的关键部分。
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昂山素季的亲信温登(Win Htein)表示，佤邦曼莫(Man Maw)的矿藏“即使对于我们来说也仍然是个迷。它们安静而睿智，而且它们保持了行事低调。”

缅甸重返国际社会正将此前“完全无人知晓或仅为特定的少数人所知”（如一位长期观察缅甸事态的人士所说）的矿藏资源展现在世人面前。锡的故事只是例子之一。

缅甸各地方武装组织、前执政的军方对玉石及其他资源的无节制开采，带来了战争、环境破坏及大规模逃漏税。

这些自然馈赠——从锡到木材——的未来，将成为8月31日起在首都内比都召开的和平大会上的重要议题。此次大会被宣传为终结缅甸60多年断断续续内部冲突的第一步。

“如果这个国家的财富要得到公平分配，首先必须要得到这些资源收入，”驻仰光的分析人士理查德•霍西(Richard Horsey)说，“它们是武装组织得以维持的很大一部分原因。”

现在有迹象表明，缅甸的锡产量可能正在达到峰值。这一转变可能将减少佤邦民兵的收入，并进一步提振全球锡价反弹，每吨18770美元的价格已是18个月以来的最高点。

缅甸锡产量见顶可能帮助推动全球锡市场在未来几年出现短缺，因为秘鲁、刚果民主共和国等其他生产国的产量也出现了下滑。在印度尼西亚，禁止出口未加工原材料的规定也限制了锡出口。

法国兴业银行(Société Générale)分析师罗宾•巴尔(Robin Bhar)表示，他预计明年全球锡市场的缺口为5000吨。他说，这或将导致中国出现供应短缺。

国际锡研究协会表示，缅甸锡产量很可能趋向稳定，因为佤邦以露天开采为主的采矿活动现在已经进入地下开采阶段，而地下矿石的锡含量较低。曾参观过这些矿山的该协会分析师崔琳提醒说，目前还不清楚锡储量有多少，因为该地区大部分仍未得到勘探。
Composite Materials（复合材料）
New optical material offers unprecedented control of light and thermal radiation
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The picture shows a layer of phase-transition material SmNiO3 placed on top of a Columbia Engineering School logo. The transparency of the material can be controlled by electron doping under ambient conditions. Pristine SmNiO3 is opaque; partial phase-transition makes the material translucent, and complete phase-transition makes it transparent. Credit: Nanfang Yu, Columbia Engineering

A team led by Nanfang Yu, assistant professor of applied physics at Columbia Engineering, has discovered a new phase-transition optical material and demonstrated novel devices that dynamically control light over a much broader wavelength range and with larger modulation amplitude than what has currently been possible. The team, including researchers from Purdue, Harvard, Drexel, and Brookhaven National Laboratory, found that samarium nickelate (SmNiO3) can be electrically tuned continuously between a transparent and an opaque state over an unprecedented broad range of spectrum from the blue in the visible (wavelength of 400 nm) to the thermal radiation spectrum in the mid-infrared (wavelength of a few tens of micrometers). The study, which is the first investigation of the optical properties of SmNiO3 and the first demonstration of the material in photonic device applications, is published online today in Advanced Materials.

"The performance of SmNiO3 is record-breaking in terms of the magnitude and wavelength range of optical tuning," Yu says. "There is hardly any other material that offers such a combination of properties that are highly desirable for optoelectronic devices. The reversible tuning between the transparent and opaque states is based on electron doping at room temperature, and potentially very fast, which opens up a wide range of exciting applications, such as 'smart windows' for dynamic and complete control of sunlight, variable thermal emissivity coatings for infrared camouflage and radiative temperature control, optical modulators, and optical memory devices."

Some of the potential new functions include using SmNiO3's capability in controlling thermal radiation to build "intelligent" coatings for infrared camouflage and thermoregulation. These coatings could make people and vehicles, for example, appear much colder than they actually are and thus indiscernible under a thermal camera at night. The coating could help reduce the large temperature gradients on a satellite by adjusting the relative thermal radiation from its bright and dark side with respect to the sun and thereby prolong the lifetime of the satellite. Because this phase-transition material can potentially switch between the transparent and opaque states with high speed, it may be used in modulators for free-space optical communication and optical radar and in optical memory devices.

Researchers have long been trying to build active optical devices that can dynamically control light. These include Boeing 787 Dreamliner's "smart windows," which control (but not completely) the transmission of sunlight, rewritable DVD discs on which we can use a laser beam to write and erase data, and high-data-rate, long-distance fiber optic communications systems where information is "written" into light beams by optical modulators. Active optical devices are not more common in everyday life, however, because it has been so difficult to find advanced actively tunable optical materials, and to design proper device architectures that amplify the effects of such tunable materials.
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The picture shows a layer of phase-transition material SmNiO3 placed on top of a Columbia Engineering School logo. The transparency of the material can be controlled by electron doping under ambient conditions. Pristine SmNiO3 is opaque and electron-doped SmNiO3 is transparent. Credit: Nanfang Yu, Columbia Engineering

When Shriram Ramanathan, associate professor of materials science at Harvard, discovered SmNiO3's giant tunable electric resistivity at room temperature, Yu took note. The two met at the IEEE Photonics Conference in 2013 and decided to collaborate. Yu and his students, working with Ramanathan, who is a co-author of this paper, conducted initial optical studies of the phase-transition material, integrated the material into nanostructured designer optical interfaces—"metasurfaces"—and created prototype active optoelectronic devices, including optical modulators that control a beam of light, and variable emissivity coatings that control the efficiency of thermal radiation.

"SmNiO3 is really an unusual material," says Zhaoyi Li, the paper's lead author and Yu's PhD student, "because it becomes electrically more insulating and optically more transparent as it is doped with more electrons—this is just the opposite of common materials such as semiconductors."

It turns out that doped electrons "lock" into pairs with the electrons initially in the material, a quantum mechanical phenomenon called "strong electron correlation," and this effect makes these electrons unavailable to conduct electric current and absorbing light. So, after electron doping, SmNiO3 thin films that were originally opaque suddenly allow more than 70 percent of visible light and infrared radiation to transmit through.

"One of our biggest challenges," Zhaoyi adds, "was to integrate SmNiO3 into optical devices. To address this challenge, we developed special nanofabrication techniques to pattern metasurface structures on SmNiO3 thin films. In addition, we carefully chose the device architecture and materials to ensure that the devices can sustain high temperature and pressure that are required in the fabrication process to activate SmNiO3."
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Pristine and electron-doped SmNiO3 show different colors due to their drastically different optical transparency. The device consists of a metasurface structure patterned on a thin film of SmNiO3 and a platinum back mirror, and it can modulate a narrow band of infrared radiation. Details of the metasurface structure can be seen in the following scanning electron micrographs. Credit: Nanfang Yu, Columbia Engineering

Yu and his collaborators plan next to run a systematic study to understand the basic science of the phase transition of SmNiO3 and to explore its technological applications. The team will investigate the intrinsic speed of phase transition and the number of phase-transition cycles the material can endure before it breaks down. They will also work on addressing technological problems, including synthesizing ultra-thin and smooth films of the material and developing nanofabrication techniques to integrate the material into novel flat optical devices.

"This work is one crucial step towards realizing the major goal of my research lab, which is to make an optical interface a functional optical device," Yu notes. "We envision replacing bulky optical devices and components with 'flat optics' by utilizing strong interactions between light and two-dimensional structured materials to control light at will. The discovery of this phase-transition material and the successful integration of it into a flat device architecture are a major leap forward to realizing active flat optical devices not only with enhanced performance from the devices we are using today, but with completely new functionalities."

Yu's team included Ramanathan, his Harvard PhD student You Zhou, and his Purdue postdoctoral fellow Zhen Zhang, who synthesized the phase-transition material and did some of the phase transition experiments (this work began at Harvard and continued when Ramanathan moved to Purdue); Drexel University Materials Science Professor Christopher Li, PhD student Hao Qi, and research scientist Qiwei Pan, who helped make solid-state devices by integrating SmNiO3 with novel solid polymer electrolytes; and Brookhaven National Laboratory staff scientists Ming Lu and Aaron Stein, who helped device nanofabrication. Yuan Yang, Assistant Professor of Materials Science and Engineering in the Department of Applied Physics and Applied Mathematics at Columbia Engineering, was consulted during the progress of this research.

新型光学材料的光线和热辐射控制性前所未有
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该图片展示了哥伦比亚工程学院标志上呈现的一层相变材料SmNiO3。该材料的透明度能够在介质条件下通过掺杂电子来进行控制。原始SmNiO3是不透明的；部分相变会令该材料呈半透明状，并且完全相变将令其完全透明。图片：于南芳（音），哥伦比亚工程学院

由哥伦比亚工程学院应用物理学副教授于南芳领导的一个研究小组发现了一种新型相变光学材料，并且展示了新型设备，能够在更广的波长范围内控制光，并且具有比目前可用设备更大的调制幅度。这个包含普渡大学、哈佛大学、德雷克塞尔和布鲁克海文国家实验室的研究人员的团队发现，钐镍（SmNiO3）可以通过电力在前所未有的频谱范围内在透明与不透明状态间连续调整，该频谱范围从可见的蓝光（波长400nm）到中红外的热辐射谱（波长达几十微米）。这项首个研究SmNiO3光学特性并且首次展示该材料在光子器件中的应用的研究于今日在线发表于《先进材料》。

 “SmNiO3的性能就光学调整的幅度和波长范围而言是破纪录的，”于表示。“几乎没有其他材料能够为光电器件提供如此高度理想化的性能组合。在透明和不透明状态间可逆调整是建立在常温的电子掺杂的基础之上，并且可能发生得非常迅速，这为人类开辟了广泛的令人兴奋的应用，例如动态及完全控制太阳光的‘智能窗’，用于红外隐身及辐射温度控制的可变热辐射涂料，光调制器以及光存储设备。”

一些潜在的新型功能包括，利用SmNiO3的能力来控制热辐射，从而为红外伪装和体温调节建立“智能”涂料。例如，这些涂层可以令人和汽车表现出比实际要冷的状态，并且因此在夜间的热摄像头下难以被辨别。该涂层能够通过调整卫生相对于太阳的亮面和暗面的相对热辐射来降低其大型温度梯度。由于这种相变材料能够潜在地以调整在透明与不透明状态之间进行切换，因此它可能会被用于在自由空间中通信的调制器、光雷达以及光存储装置。

研究人员长期以来一直试图建立一个能够动态控制光的灵活光器件。这些设备包括波音787梦想飞机的“智能窗”，它能够控制（但并不完全控制）太阳光的透射，我们可以利用光束写入及擦除数据的可擦写DVD光盘，以及通过光学调制器将信息“写入”光束的高数据速率型长距离光纤通信系统。但是，灵活光器件在日常生活中并不常见，因为很难发现先进的活性可调光材料，以及设计出合适地能够放大这种可调材料的效应的设备架构。
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该图片展示了哥伦比亚工程学院标志上呈现的一层相变材料SmNiO3。该材料的透明度能够在介质条件下通过掺杂电子来进行控制。原始SmNiO3是不透明的，但是掺杂了电子的SmNiO3是透明的。图片：于南芳（音），哥伦比亚工程学院

当哈佛大学材料科学系的副教授施拉姆拉•拉马纳坦发现SmNiO3在室温下巨大的可调电阻率时，于注意到了这个现象。于和他的学生与该论文的合著者拉马纳坦一同合作，进行了相变材料的初始光学研究，将该材料融入纳米结构设计的光学界面中——“metasurfaces”——并且创造了原型活性光电器件，包括控制光束的光学调制器以及控制热辐射效率的可变发射涂料。

“SmNiO3确实是一个不寻常的材料，”该论文的主要作者兼于教授的博士生李昭义称，“因为它在掺杂了更多电子时会在电学上变得更加绝缘，并且在光学上变得更加透明——而这与普通的材料正好相反，例如半导体。”

事实证明，在该材料中掺杂电子最初与电子“锁定”成对，量子力学方面的一个现象称之为“强电子相互作用”，并且这种效应令这些电子无法导电流以及吸收光线。因此，在掺杂了电子之后，原本不透明的SmNiO3薄膜突然能够透射70%以上的可见光及红外辐射。

“我们面临的一个最大的挑战，”昭义补充称，“是将SmNiO3融入光学器件。为了克服这个挑战，我们开发了特殊的纳米制造技术模仿SmNiO3薄膜的metasurface结构。此外，我们仔细选择了该器件结构及材料，以确保该设备能够承受激活SmNiO3的制造过程所需的高温和高压。”
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由于显著不同的光学透明性，原始和掺杂了电子的SmNiO3显示出不同的颜色。该设备是由模仿SmNiO3薄膜的metasurface结构以及一个铂后视镜构成的，并且它能够调节红外辐射的一个窄波段。Metasurface结构的详细信息可以在接下来的扫描电子显微照片中看到。图片：于南芳（音），哥伦比亚工程学院

于和他的合作者计划接下来进行一个系统性研究，了解SmNiO3相变的基础科学，并且探讨其技术应用。该研究小组将调查相变的固有速率，以及在该材料分解之前它能够承受的相变循环次数。他们也将致力于解决技术问题，包括合成该材料超薄且光滑的薄膜，以及开发纳米制造技术将该材料融入新型扁平的光学装置中。

“这项工作是朝着实现我的研究实验室的主要目标迈进的重要一步，我们的目标是令一个光学界面成为一个功能型光学设备，”于指出。“我们设想通过光与二维结构性材料间强大的相互作用来随意控制光，从而用‘平面光学元件’替代大量的光学设备和部件。这种相变材料的发现以及成功将其融入平面器件结构中是一个重大的飞跃，实现不仅具有比我们目前使用的设备更强大的性能而且还具有完全新颖的功能的激活性平面光学设备。”

于的研究团队包括拉马纳坦，他在哈佛的博士生周友，以及他在普渡大学合成相变材料并且进行一些相变实验（这项工作开始在哈佛进行，但是当拉马纳坦到普渡大学后转移到该大学继续进行）的博士后研究员张真；德雷克塞尔大学材料科学系教授克里斯托弗•李，博士生祁豪，以及通过将SmNiO3与新型固体聚合物电解质相结合制造固态器件的研究科学家潘其文；以及帮助设备纳米加工的布鲁克海文国家实验室的科学家陆铭和亚伦•斯坦因。哥伦比亚工程学院应用科学及应用数学学院材料科学与工程系副教授杨元在本研究过程中接受了咨询。
Practical Application（实际应用）
Interface engineering for stable perovskite solar cells 
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This research was published as a cover article in Advanced Energy Materials. The cover design shows the layered structure of the solar cell with the MoS2 flakes between the perovskite and the hole-collecting layer. Credit: Wiley-VCH.

The lifetime of perovskite solar cells is significantly enhanced by using few-layer molybdenum disulphide (MoS2) flakes as an active buffer interface layer. Researchers from the Graphene Flagship show that interface engineering with layered materials is important for boosting solar cell performance.

Researchers from the Graphene Flagship, working at the Istituto Italiano di Tecnologia (IIT) and the University of Rome Tor Vergata, have significantly enhanced the stability of perovskite solar cells (PSCs) by including few-layer MoS2 flakes as an active buffer layer in the cell design. These PSCs retain 93% of the initial light conversion efficiency after 550 h, compared to only 66% for cells without the MoS2 buffer layer. This represents an important step towards viable PSCs, especially as the addition of the MoS2 interface layer is compatible with low-cost solution processing techniques.

MoS2 is a semiconductor material that has a layered structure, and can be exfoliated into few-layer flakes. In this research, 200–600 nm wide flakes of few-layer MoS2 were added into the solar cell device as a buffer layer in between the photoactive perovskite and hole-collecting layers, delivering high stability and increased photovoltaic performance. Published in Advanced Energy Materials Volume 6 Issue 16, this research exemplifies the use of layered materials in interface engineering to boost performance of stacked heterostructure devices.

The unprecedented growth in energy usage in recent years, as well as the environmental issues arising from the use of more traditional power generation sources, means that finding highly efficient, environmentally friendly methods of generating and storing energy is of paramount importance. "The Graphene Flagship is investing significantly in the development of technologies based on graphene and layered crystals for both energy conversion and storage," says Dr Vittorio Pellegrini (IIT), Chair of the Graphene Flagship Executive Board, and co-author of the article. "This work is a further demonstration of the great potential of layered materials for next-generation organic photovoltaic cells," he adds.

Currently, solar power is an important energy source, due to the abundance of available solar energy, its low environmental impact and its cheap running costs. Dr Gerard Gebel (French Alternative Energies and Atomic Energy Commission), who heads the Flagship Division on Energy, Composites and Production as well as Work Package 11 – Energy Generation, describes the objectives of the Graphene Flagship for development of energy technologies based on layered materials: "The Work Package Energy Generation aims to demonstrate the advantages of the use of graphene and related layered materials in terms of performance, lifetime and cost reduction in fuel cell and photovoltaic systems. The key challenge is to gain sufficient improvements to compensate additional costs, as fuel cells and solar cells are mature technologies." These next-generation solar technologies must be significantly improved before they can replace commercial silicon-based solar cells.

"Perovskite solar cells have demonstrated great promise for high performance and high efficiency in just a few years of research. However, the stability of such photovoltaic devices has to be tackled if this technology is to be commercialized in the near future," says Dr Francesco Bonaccorso (IIT), co-author of this research, explaining the motivation behind the study. "The exploitation of layered crystals could be a valuable route to boost both the efficiency and the stability of PSCs."

For clean energy technologies, high efficiency, low cost and long device lifetime are important considerations for commercialisation and wide adoption. Perovskite materials are promising for use in solar cells, due to their high photoactivity and light–power conversion efficiency. Unfortunately, the performance efficiency degrades sharply during operation and storage, which is currently the main barrier to bringing perovskite-based solar technologies to market. This research indicates that this barrier could be overcome by careful integration of layered materials into the solar cells, optimising the interfaces between the active device layers to produce highly stable, high efficiency PSCs.

Importantly, the addition of the MoS2 buffer layer is compatible with the solution processing printing and spray-coating techniques used to fabricate the layered solar cell devices. The spray-coating of the MoS2 flakes does not add complex fabrication steps to the PSC production; for large-scale commercial applications, ease of fabrication is important in order to keep costs down. The spray-coating method is also directly compatible with large area fabrication, which is crucial for a viable and scalable clean energy technology. The 1.05 cm2 cells demonstrated in the article show that the high stability solar cells can also be fabricated in large area formats, a must for real-world application.

The MoS2 buffer layer acts in two ways to keep the high solar conversion efficiency stable over time. Firstly, the MoS2 provides an effective interface between the perovskite and the hole transporting layer, due to its high hole mobility and good energy matching with the perovskite. This leads to the high initial efficiency of the cell, by reducing recombination of the electrons and holes that are generated by light conversion in the perovskite. Secondly, the MoS2 buffer prolongs the life of the perovskite layer by preventing degradation and ion migration from the electrode. This also protects against direct electrical contact with the gold electrode which collects the photocurrent, ensuring that the high efficiency is maintained over time.

This research points towards excellent opportunities for using layered materials to boost performance for renewable energy generation. By increasing the stability and usable lifetime of perovskites, the goal of viable PSCs is a step closer. Prof. Aldo Di Carlo (University of Rome Tor Vergata), who also co-authored the research, is looking forward to the improvements to come from this approach: "Interface engineering with layered materials is a new strategy to master charge transport and recombination in PSCs, leading to better photovoltaic performance."

More information: A. Capasso, F. Matteocci, L. Najafi, M. Prato, J. Buha, L. Cinà, V. Pellegrini, A. Di Carlo, F. Bonaccorso, Advanced Energy Materials 2016, 6, 1600920
稳定的钙钛矿太阳能电池的接口工程
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本研究作为封面文章发表在《先进能源材料》中。封面设计显示了太阳能电池在钙钛矿和收集孔层之间的二硫化钼片分层结构。供图：Wiley-VCH。

钙钛矿的太阳能电池的寿命显著提高是因为利用极少层二硫化钼(监理)片作为积极缓冲界面层。研究人员从石墨烯旗舰项目中显示了界面工程的分层材料对提高太阳能电池的性能很重要。

石墨烯的旗舰项目的研究人员，就职于Istituto Italiano di Tecnologia(IIT)和罗马大学Tor Vergata，大大提高了钙钛矿太阳能电池的稳定性，被包括极少层二硫化钼片作为电池设计中的一个活跃的缓冲层。在550个小时后，被保留的初始光转换效率为93%，而没有二硫化钼缓冲层的电池初始光转换效率为66%。这代表了钙钛矿太阳能电池的可行性前进了重要的一步，尤其是因为添加二硫化钼接口层是低成本的解决方案和处理技术的兼容。

二硫化钼是一种半导体材料，具有分层结构，并且脱落是层片极少。在这个研究中，200 - 600 nm宽的极少层二硫化钼片添加到太阳能电池设备作为缓冲层在光敏钙钛矿和聚集孔层之间，使得高稳定性及光伏性能增加。这项研究结论发表在《先进能源材料》第6卷第16期，这个研例证了分层界面工程材料的使用可以提高多层异质结构设备的性能。

近年来能源使用前所未有的增长，使用更传统的能源发电带来的环境问题也空前增多，这意味着寻找高效、环保的方法生成和存储能量是至关重要的。“石墨烯旗舰项目投资发展的显著技术基于石墨烯和分层的水晶的能量转换和存储，”Vittorio Pellegrini(来自IIT)博士说，他是石墨烯旗舰执行委员会的主席，也是这篇文章的作者之一。“这项工作进一步演示层状材料对于新一代有机光伏电池的巨大潜力的，”他补充道。

目前，太阳能是一种重要的能源，因为太阳能大量的可用，且低环境影响及其低廉的运行成本。法国替代能源和原子能委员会，也是在能源、复合材料和生产以及工作包11 -能源发电的旗舰部门负责人，描述了石墨烯旗舰的目标发展能源技术的基于分层材料的Gerard Gebel博士说：“工作包能源发电旨在演示使用石墨烯的优势和相关的层状材料的性能、寿命和降低燃料电池和光伏系统的成本。关键的挑战是获得足够的改进以补偿额外成本，燃料电池和太阳能电池是成熟的技术。”在这些新一代太阳能技术必须显著提高在他们能取代商业硅基太阳能电池之前。
“在短短几年的研究中，已经证明了钙钛矿太阳能电池具有高性能、高效率的良好前景。然而，如果这项技术在不久的会商业化，这些光伏设备的稳定性必须解决，”Francesco Bonaccorso(IIT)博士说，他是这项研究的合作者，他解释了这项研究的动机。“层状晶体的开发可能是用来提高钙钛矿太阳能电池效率和稳定性的一个有价值的途径。”

清洁能源技术效率高，成本低，设备寿命长是商业化和被广泛采用的重要因素。钙钛矿材料适合用于太阳能电池，因为其具有高感光性以及较高的光功率转换效率。不幸的是，操作和存储性能效率大幅降低，是目前为市场带来源于钙钛矿材料的太阳能技术的主要障碍。这项研究表明，在太阳能电池中小心集成层状材料可以克服这一障碍，优化了活动设备之间的接口层以产生高度稳定性和高效率。

重要的是，添加二硫化钼缓冲层兼容了用于制造层太阳能电池设备的印刷、喷涂技术。在制造钙钛矿材料电池是喷涂的二硫化钼片并不意味着添加了复杂的步骤；对于大规模的商业应用程序，易于制造对于降低成本来说是很重要。喷涂方法也直接与大面积制造兼容，这是一个可行的、可伸缩的清洁能源技术的关键。本文中演示的1.05厘米的2个电池表明，高稳定的太阳能电池也可以呈现出大面积格式，是在应用程序中必须现实的。

二硫化钼缓冲层在两个方面保持较高的太阳能转换效率和稳定性。首先，建设监理提供了一个有效的钙钛矿和孔运输层之间的接口，由于其高的空穴迁移率和良好的能量与钙钛矿相匹配。这将导致细胞的初始效率高，减少产生的电子和空穴的复合钙钛矿的光转换。其次，二硫化钼缓冲层通过阻止退化和离子迁移电极延长了钙钛矿的生命。这也防止与黄金直接电接触产生电极收集光电流，确保高效维护。

本研究为使用分层材料来提高可再生能源发电的性能提供了有利的机会。通过增加钙钛矿的稳定性和可用生命周期，离生产可行的钙钛矿材料太阳能电池的目标更近了一步。一同参与同研究的Aldo Di Carlo教授(罗马Tor Vergata大学)，期待着来自这个方法的改进，他说道：“界面工程与分层材料是一种新的战略用以控制钙钛矿材料的太阳能电池的电荷传输和重组，以取得更好的光伏性能。”

参考文献：

A. Capasso, F. Matteocci, L. Najafi, M. Prato, J. Buha, L. Cinà, V. Pellegrini, A. Di Carlo, F. Bonaccorso, Advanced Energy Materials 2016, 6, 1600920
A coating that blocks 90 per cent of the heat from sunlight could be used to develop smart windows 
By fine-tuning the chemical composition of nanoparticles, A*STAR researchers have developed a coating that is promising for fabricating smart windows suitable for tropical countries. Such windows block almost all the infrared heat from sun rays, while admitting most of the visible light.

The transparency of glass to visible light makes it the most common way to let light into a building. But because glass is also transparent to near-infrared radiation—windows also let in heat, giving rise to the well-known greenhouse effect. While this heating is welcomed in colder climates, it means that air conditioning has to work harder to maintain a comfortable temperature in in tropical climes.

Developing smart windows that allow most of the sun's light in, while blocking near-infrared radiation, would cut energy costs and reduce carbon emissions.

"In tropical Singapore, where air conditioning is the largest component of a building's energy requirements, even a small reduction in heat intake can translate into significant savings," notes Hui Huang of the A*STAR Singapore Institute of Manufacturing and Technology.

Huang and his co-workers have developed such windows by coating glass with tin oxide nanoparticles doped with small amounts of the element antimony. By varying the nanoparticles' antimony concentration, they could optimize their ability to absorb near-infrared radiation.

"Our infrared shielding coating, with 10-nanometer antimony-doped tin oxide nanoparticles, blocks more than 90 per cent of near-infrared radiation, while transmitting more than 80 per cent of visible light," says Huang. "These figures are much better than those of coatings obtained using commercial antimony-doped tin oxide nanopowders. In particular, the infrared shielding performance of our small antimony-doped tin oxide nanocrystals is twice that of larger commercial antimony-doped tin oxide powders."

The team produced the tiny nanoparticles using a synthesis technique known as the solvothermal method, in which precursors are heated under pressure in a special vessel, called an autoclave. The solvothermal method permits synthesis at relatively low temperatures. It also enables the nanoparticle size to be tightly controlled, which is important when trying to block some wavelengths of light while allowing others to pass through.

The work has already attracted the interest of industry. "A local glass company supporting this project is interested in licensing this smart window technology with infrared shielding," says Huang. Potentially, the coating techniques could be applied on-site to existing windows, he adds.

More information: Hui Huang et al. Solvothermal synthesis of Sb:SnO2 nanoparticles and IR shielding coating for smart window, Materials & Design (2015). DOI: 10.1016/j.matdes.2015.09.013
阻隔90%的太阳光热量的涂层能够被用于开发智能窗户

通过微调纳米颗粒的化学组成，A*STAR的研究人员已经开发出一种涂层，有望制造适合于热带国家的智能窗户。这种窗户几乎阻隔了所有太阳光线中的红外线热量，同时发射出大部分可见光。

玻璃对于可见光的透明度令其成为了使光线进入建筑物的最为常见的方式。但是由于玻璃对于近红外线辐射也是透明的——窗户也会让热量进行，从而产生了众所周知的温室效应。虽然这种热量在寒冷的气候中是非常宜人的，但是这意味着在热带气候下必须加大空调用量来维持舒适的温度。

开发能够令大部分太阳光线进入同时阻隔近红外辐射的智能窗户将削减能源成本并且减少碳排放量。

 “在热带的新加坡，空调是建筑物能源需求的最大组成部分，即使摄入热量小部分的减少也可能转化成显著的节省，”A*STAR新加坡制造技术研究所的黄辉指出。

黄和他的同事已经开发出这样的窗户，利用掺杂了少量元素锑的锡氧化物纳米颗粒给玻璃镀膜。通过改变纳米颗粒的锑浓度，他们可以优化其吸收近红外辐射的能力。

 “我们的红外线屏蔽涂料，通过10纳米长的锑掺杂锡氧化物纳米颗粒，阻挡了90%以上的近红外辐射，同时透射了80%以上的可见光，”黄表示。“这些数据比那些利用商业化锑掺杂锡氧化物纳米粉末产生的数据要好。特别是，我们的细小锑掺杂式锡氧化物纳米晶体的红外线屏蔽性能是那些较大的商业化锑掺杂锡氧化物纳米粉末的屏蔽性能的两倍。”

该小组利用一种作为溶剂热方法的合成技术产生微小纳米颗粒，在此过程中前驱体在一个称为蒸压器的特定容器中进行加强。溶剂热方法允许在较低的温度下进行合成。它还能够令纳米颗粒的尺寸得到严格地控制，而这对于试图阻挡一些光的波长而令其他波长通过的操作是非常重要的。

这项研究已经引起了业界的关注。“当地资助这项研究的玻璃公司对于为这种具有红外屏蔽功能的智能窗户技术申请特许证非常感兴趣，”黄称。他补充称，很有可能这种涂层技术将能会现场应用于现有的窗户。

更多信息请参见：Hui Huang et al. Solvothermal synthesis of Sb:SnO2 nanoparticles and IR shielding coating for smart window, Materials & Design (2015). DOI: 10.1016/j.matdes.2015.09.013
Researchers invent novel materials for better batteries 
Inventors at Kansas State University and Catalyst Power Technologies Inc. are paving the way for the future with energy-efficient batteries for sensors, portable devices and electric cars.

Jun Li, professor of chemistry; Steven Klankowski, May 2015 chemistry doctoral graduate, La Crescent, Minnesota; and Ronald A. Rojeski, Catalyst Power Technologies Inc., Santa Clara, California, received a patent for their lithium-ion battery anode, including a core-shell heterostructure of silicon-coated vertically aligned carbon nanofibers.

The inventors are adjusting structure, composition and other factors to store more energy per gram, thereby reducing the battery's weight, making it run longer and improving the power output.

The invention has been featured in about 30 presentations and publications, and was on the cover of the Journal of Materials Chemistry A, a scientific journal published by the Royal Society of Chemistry. The patent was issued to the Kansas State University Research Foundation, a nonprofit corporation responsible for managing technology transfer activities at the university.

This invention uses silicon rather than graphite or other carbonaceous materials—common anodes in current commercial batteries—so it provides higher capacity limits, shorter charging periods and significantly longer battery lifetimes.

"One key component of the electric car is the battery, so we ask, 'After it is charged, how many miles can you drive?'" Li said. "We also examine how long it takes to charge the battery after it's used."

The price point is pivotal. For example, 70 percent of the cost of Tesla's newest version, the Model 3, goes to the battery, according to Li. Unveiled July 29, the new model is scheduled to hit the market in late 2017 with a projected cost of $35,000.

"To lower the cost is one thing, but just as important is if you can create a better battery with a similar cost," Li said. "If the batteries are priced similarly, but this battery can run longer and provide more energy, it's equivalent to the advantage of paying less."

In addition to all-electric cars, the batteries could be used in hybrid vehicles, portable electronics, power tools and military and outer space applications. National Science Foundation, NASA and the state of Kansas have provided funding for the research. Catalyst Power Technologies Inc. is pushing this technology to the market.

"After 28 years working with these nanomaterials, it is highly rewarding to find an application with such influence on the future of transportation and electronics," Li said. "I am excited to see our work in the lab transfer to industry products."

More information: Jun Li et al. Pd-Catalyzed oxidative isomerization of propargylic acetates: highly efficient access to α-acetoxyenones via alkenyl Csp–O bond-forming reductive elimination from Pd, Chem. Commun. (2016). DOI: 10.1039/C6CC04463H
研究人员发明新型电池材料

堪萨斯州立大学和Catalyst电力技术公司的研发人员为传感器、便携式设备和电动汽车的节能电池的未来铺平了道路。

化学教授李军；明尼苏达州La Crescent2015年5月化学专业博士研究生毕业的史蒂芬•克兰科夫斯基；以及加州圣克拉拉Catalyst电力技术公司的罗纳德A.罗杰夫斯基对他们的锂离子电池阳极申请了专利，其中包括硅涂覆的垂直排列的碳纳米纤维的核壳异质结构。

这些研发人员将调整结构、组成及其他因素在每克中存储更多的能量，从而降低电池的重量，令其运行时间更长并且提高功率输出。

这项发明成为了30多个演讲及出版物的主要内容，并且是《材料科学A》杂志的封面内容，该杂志是由皇家化学学会发行出版的。该专利颁发给了美国堪萨斯州立大学研究基金会，一个负责管理大学技术转让事宜的非营利性组织。

这项发明利用了硅，而不是石墨或其他碳材料——目前商业化电池中常见的阳极材料——因此它提供了更高的容量限制，更短的充电周期以及显著较少的电池寿命。

 “电动汽车的一个关键部件就是电池，因为我们会问，‘在其充电后，你能够行驶多少里程？’”李表示。“我们也检验了在其使用后需要多少时间来进行充电。”

据李表示，价格问题是一个关键因素。例如，最新款特斯拉——Model 3——70%的成本花费在电池上。在7月29日公布的信息中，这款新车预计将于2017年末以预计35000美元的费用冲击市场。

 “降低成本是一回事，但是如果你能够利用类似的成本生产一款更好的电池也是同样重要的，”李称。“如果电池定价相似，但是这款电池能够运行更长时间，并且提供更多能量，那么这就相当于支付较少费用所产生的优势。”

除了全电动汽车，该电池可能会用于混合动力汽车、便携式电子设备、电动工具以及军事和外太空应用。美国国家科学基金会、美国航天局（NASA）以及堪萨斯州已经为该研究提供了资助。Catalyst电力技术公司将在市场中推动这项技术。

 “在对这些纳米材料进行了长达28年的研究之后，找到一种对交通及电子产品的未来具有这种影响力的应用是非常有意义的，”李说。“我很高兴看到我们在实验室的工作能够转化为工业产品。”

更多信息请参见：Jun Li et al. Pd-Catalyzed oxidative isomerization of propargylic acetates: highly efficient access to α-acetoxyenones via alkenyl Csp–O bond-forming reductive elimination from Pd, Chem. Commun. (2016). DOI: 10.1039/C6CC04463H
Invisibility cloak with photonic crystals 
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Credit: Michigan Technological University

Almost as elusive as unicorns, finding practical materials for invisibility cloaking is challenging. Michigan Technological University researchers have new ideas how to solve that.

Metamaterials made from metal elements initially proposed for constructing invisibility cloaks, did not solve some important cloaking problems.

There are three challenges remaining. The first is controlling anisotropy—the variable behavior of propagating waves in different directions of the cloak medium. It's also important to make sure that the cloak materials can operate at microwave and optical wave frequencies. Finally, researchers have to decrease losses that restrict the size of hidden objects.

Elena Semouchkina, an associate professor of electrical and computer engineering, and her graduate students have developed several novel approaches to making invisibility cloaks more practical. Their latest work, published in a special issue of Journal of Optics on transformation optics, looks at a promising new way to manipulate electromagnetic waves to make objects appear invisible. The team developed an approach using photonic crystals.

The Science of Invisibility

Becoming invisible is no magic trick. Making objects invisible comes down to redirecting electromagnetic waves. The cloak medium needs to bend the paths of waves around an area to hide an object and accelerate waves along the bent trajectories. Based on the principles of transformation optics, there are equations that can predict what spatial dispersion of material properties will warp electromagnetic waves properly.

To provide the prescribed dispersions, Semouchkina and her team started by using metamaterials that were composed not from metal, but dielectric resonators. Dielectric materials have negligible conductivity and low losses; dielectric resonators cause electromagnetic waves to bounce back and forth much like a tuning fork acts as a sound resonator. This allows for controlling wave propagation in the cloak medium.

Based on this insight, Semouchkina's lab developed cloak designs for microwave and infrared frequency ranges using, respectively, ceramic and chalcogenide glass resonators. Later, they proposed another approach to cloaking objects by using multilayer coatings formed from ordinary dielectrics. In order to suppress wave scattering from a cloaked object, they optimized the dielectric properties and thicknesses of layers. Then to hide a larger object, the group came up with another approach using specially designed dielectric lenses to cloak a bigger space.

Now, they're turning to building the cloak medium from periodic structures known as photonic crystals. Specifically, they are using properly structured crystals composed of dielectric rods. Unlike metamaterials, the resonances in these crystal "atoms" do not define wave transmission. As such, photonic crystals show a lot of promise for invisibility cloaking.

Superluminal Materials

Photonic crystals that Semouchkina and her team employ for the cloak medium are able to provide superluminal phase velocity of propagating waves. That is, the waves move faster than the speed of light.

Such velocity allows for preserving the original wave front while waves curve past the cloaked object. Like a diamond refracting light into many hues, these photonic crystals also possess the required anisotropy of their refractive indices. That means wave phase velocities are different between the various crystal faces. In terms of cloaking, these counteracting wave speeds would create the illusion of invisibility.

"The key point to solving the anisotropy problem is varying the lattice parameters of the crystals in desirable directions," Semouchkina says.

The applications for cloaking range as far as imaginations can go and would be useful for both national security and industry. And while invisibility cloaks seem mystical, the science is simply controlling the flow of light.

具有光子晶体的隐形斗篷
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来源：密歇根理工大学

几乎与可望不可及的独角兽一样，为隐形斗篷寻找实用的材料极具挑战性。密歇根理工大学的研究人员对于如何解决这个问题产生了新的观点。

最初提议的用于制造隐形斗篷的由金属元素制成的超材料并没有解决一些重要的隐形问题。

仍然有三个极具挑战性的问题。首先是控制各向异性——在隐形介质的不同方向中发送波的可变行为。确保斗篷材料能够在微波和光波频率下进行操作也是同样重要的。最后研究人员必须减少限制隐藏物体尺寸的损耗。

电气与计算机工程系的副教授埃琳娜•谢莫奇娜与她的研究生已经开发了一些新的方法来令隐形斗篷更加实用。他们发表于《光学杂志》有关变换光学的特殊发行刊内的研究调查了一种操纵电磁波令物体隐形的有希望的新型方式。该研究小组利用光子晶体开发了一种方法。

隐形的科学

变成隐形的不再是魔术计量。令物体隐形归根到底就是重新定向电磁波。斗篷介质需要在一个区域周围令光波路径弯曲，从而隐藏一个物体，并且沿着弯曲的轨迹加速光波。根据变换光学的原理，我们拥有一个方程能够预测什么样的材料性质的空间分散性能够正确翘曲电磁波。

为了提供所需的分散体，谢莫奇娜及其团队开始利用的是非金属构成而是由介质谐振器构成的超材料。介电材料具有可忽略的导电性并且损耗较低；介质谐振器导致电磁波来回反弹，像一个音叉作为声音谐振器所起的作用一样。从而能够控制斗篷中的波的传播。

基于这种认识，谢莫奇娜的实验室为微波和红外频率范围开发了斗篷设计，分别利用的是陶瓷和硫系玻璃谐振器。之后，他们提议了另一种方法，即使用普通电介质构成的多层涂层来涂覆物体。为了抑制隐形物体的波散射，他们优化了该层的介电性能和厚度。然后对于隐形一个较大的物体，该研究小组提出了另外一种方法，利用专门设计的介质透镜来隐匿一个更大的空间。

现在，他们开始利用称为光子晶体的周期结构来制造隐形介质。具体而言，他们将利用电介质棒构成的合适的结构化晶体。与超材料不同，这些晶体“原子”的共振并没有限定波传播。因此，光子晶体为隐藏斗篷展示出大量的可能性。

超光速材料

谢莫奇娜和她的研究团队为隐形介质应用的光子晶体能够提供传送波的超光速相速度。也就是说，该波比光的速度更快。

这样的速度允许波曲线通过隐形物体时维持原有的波前。就像将光折射出许多色彩的钻石一样，这些光子晶体也具有它们的折射率所需要的各向异性。这意味着在不同的晶体面，波相速度是不同的。在隐形方面，这些抵消的波速可能会产生不可见的假象。

 “解决各向异性问题的关键点在于区分理想方向中晶体的晶格参数，”谢莫奇娜称。

隐形范围及想象力的应用可以并且可能对于国家安全和行业来说都是有用的。虽然隐形斗篷似乎很神秘，但是科学只是简单地控制了光的流动而已。
Organic & Polymer（有机高分子材料）
Boviet Solar launches 72-cell 1500 volt multicrystalline module to US market

Vietnam-based PV module manufacturer Boviet Solar Technology has added a 72-cell, 1500VDC multicrystalline module to its growing product portfolio, designed for the growing commercial and utility-scale demand in the US for the higher voltage modules.

Higher voltage systems are known to enable longer system module strings that reduce combiner box and wiring requirements, lowering upfront capital costs and reduce installation times, providing a lower LCOE (Levelised Cost of Electricity). Larger, 72-cell modules also reduce installation times for a given system size, due to lower unit requirements.

Eric Ma, PhD president and managing director of Boviet Solar USA said: “Since entering the U.S. market we have been making strides in providing our customers with exceptionally premium products based on rigorous R&D. With the addition of our 1500-volt module our product line is now even stronger than before.

The 72-cell 1500VDC modules were said to come with a 12-year workmanship warranty and a 25-year power output warranty.

At recently held Intersolar North America, Boviet Solar showcased its first PERC (Passivated Emitter Rear Contact) based cell technology for both multicrystalline and monocrystalline modules.
Boviet Solar向美国市场推出72片电池1500伏多晶硅组件

越南光伏组件制造商Boviet Solar Technology日前为其不断发展的产品组合增加一款72片电池1500VDC多晶硅组件，为美国对于较高电压组件日益增长的商业和公共事业规模需求所设计。

众所周知，较高电压系统能够延长系统组件组串，减少汇流箱和布线需求，降低前期资金成本，减少安装时间，产生较低的平准化发电成本(LCOE)。较大的72片电池组件由于较低的单位需求，还减少对于给定系统规模的安装时间。

Boviet Solar USA总监兼总经理Eric Ma博士表示：“自从进军美国市场，基于严谨的研发，我们一直在为客户提供优质产品方面取得巨大进展。增加我们的1500伏组件，我们的产品线现在比以前更强大。”

据说该72片电池1500VDC组件工艺质保为十二年，功率输出质保为二十五年。

在最近举办的Intersolar North America，Boviet Solar展示其针对多晶硅和单晶硅组件的首个PERC电池技术。

Comtec Solar’s business impacted by wafer ASP and volume decline in 1H 2016

Monocrystalline wafer producer Comtec Solar Systems Group has reported first half 2016 financial results that were impacted by a decline in average selling prices (ASP) and lower volume shipments, due to production upgrades and training at its facility in Malaysia. 

Comtec Solar reported revenue of RMB 491.1 million (US$73.5 million) in the first half of 2016, a 13.2% decline from the prior year period. 

The company reported a gross profit of RMB 31.1 million (US$4.65 million), an increase of 122.1% from approximately RMB 14.0 million (US$2.09 million) for the first half of 2015.  Gross profit margin was approximately 6.3%, increasing from the gross profit margin of 2.5% from the prior year period.

Improvements were said to be due to new polysilicon supply agreements with the two major suppliers, eliminating ‘take or pay’ agreements, which had been primarily responsible for losses in 2015 and operating losses over last few years.

However, the company did report a net loss for the current period of approximately RMB 6.4 million (US$958,435), compared to a net loss of RMB 204.0 million (US$30.5 million) in the prior year period. Net cash inflow from operating activities was approximately RMB 63.3 million (US$9.47 million).

Revenue from sales of 125 mm by 125 mm monocrystalline solar wafers decreased by RMB 54.1 million, or 23.4%, from RMB 231.3 million in the prior year period, due to the decrease in volume by 14.8% from 146.7MW in 2015 to 125.0MW in the first half of 2016. The smaller wafer size ASP’s declined 12.5% from RMB 1.6/W in the first half of 2015 to RMB 1.4/W, in the first half of 2016.

Revenue from sales of 156 mm by 156 mm monocrystalline solar wafers decreased by RMB 27.8 million, a 35.2% decline when revenue reached was RMB 79.0 million in 2015, compared to RMB 51.2 million in the first half of 2016. ASP declined 6.3% from RMB 1.6/W in 2015 to RMB 1.5/W, in the first half of 2016.

Shipments

Comtec Solar reported first half 2016 shipments of ingots and wafers of 166.2MW, down 15.9% (166.2MW) from the prior year period.

On a geographical basis, approximately 55.2% of first half 2016 revenue was generated in China. Sales of its N-type ‘Super Mono Wafers’ to its largest customer in the Philippines was said to have accounted for approximately 36.0% of total revenue, compared to approximately 38.9% in the prior year period.

Comtec’s top five customers contributed approximately 59.2% to total revenue, compared to approximately 62.8% in the prior year period. The company noted that it was in the final phases of having a new qualified customer.
卡姆丹克2016年上半年业务受到硅片平均销售价格和出货量下降影响

单晶硅片生产商卡姆丹克太阳能系统集团(HKG:0712)日前报告2016年上半年财务业绩，其受到平均销售价格下滑和其马来西亚工厂生产升级及培训造成的出货量下降的影响。

卡姆丹克报告2016年上半年收入为4.911亿元人民币(七千三百五十万美元)，较去年同期下降13.2%。

该公司报告，毛利润为三千一百一十万元人民币(四百六十五万美元)，较2015年上半年一千四百万元人民币(两百零九万美元)左右增长122.1%。毛利率约为6.3%，较去年同期2.5%的毛利率有所提高。

据说改善是由于与两家主流供应商达成新的多晶硅供应协议，消除“照付不议”协议，而照付不议是2015年亏损以及过去几年运营亏损的主要原因。

然而，该公司报告当前阶段净亏损约为六百四十万元人民币(958,435美元)，而去年同期净亏损为2.04亿元人民币(三千零五十万美元)。运营活动的净现金流约为六千三百三十万元人民币(九百四十七万美元)。

由于2016年上半年出货量较2015年146.7MW下降14.8%降至125.0MW，125mm乘125mm单晶硅太阳能硅片的销售收入较去年同期2.312亿元人民币减少五千四百一十万元人民币，或23.4%。2016年上半年，较小规格的硅片平均销售价格从2015年上半年每瓦1.6元人民币下降12.5%，降至每瓦1.4元人民币。

2016年上半年156mm乘156mm单晶硅太阳能硅片的销售收入减少两千七百八十万元人民币，较2015年达到七千九百万元人民币的收入下降35.2%，降至五千一百二十万元人民币。2016年上半年平均销售价格从2015年每瓦1.6元人民币下降6.3%，降至每瓦1.5元人民币。

出货量

卡姆丹克报告，2016年上半年硅锭和硅片出货量为166.2MW，较去年同期(166.2MW)下降15.9%。

在地域基础上，2016年上半年约55.2%的收入来自中国。据说对于其菲律宾最大客户的N型“超级单晶硅片”的销售额占总收入的36.0%左右，而去年同期约为38.9%。

卡姆丹克五大客户占总收入的59.2%左右，而去年同期约为62.8%。该公司指出，其处于拥有新的优质客户的最后阶段。

GCL-Poly places US$150 million bid for SunEdison’s polysilicon assets

Leading polysilicon and solar wafer producer GCL-Poly Energy Holding has placed a bid of US$150 million for the polysilicon assets of bankrupt renewable energy firm SunEdison via the US bankruptcy court dealing with the Chapter 11 proceedings.

The stalking horse offer in collaboration with SunEdison could lead to an auction although it is unclear whether key rival polysilicon producers such as Wacker Chemie or OCI have a commercial interest in SunEdison’s polysilicon assets, primarily its electronic grade granular polysilicon produced with FBR (Fluidised Bed Reactor) technology. 

According to a financial filing by GCL-Poly, the company is targeting the acquisition of SunEdsion’s bankrupt Korean-based joint venture FBR plant, SMP, which had experienced a number of technical delays and issues in ramping SunEdison’s FBR technology. The net assets of SMP were said to be approximately US$400.8 million.

GCL-Poly also plans to acquire SunEdsion’s subsidiary, MEMC Pasadena, a first-gen FBR plant  in Pasadena, Texas.

The bid also includes the assets of SunEdison’s continuous crystal growth manufacturing technology that produces monocrystalline silicon ingots via its acquisition of Solaicx in 2010, which has a production facility in Portland, Oregon.

GCL-Poly’s bid for SunEdison’s FBR technology, which potentially offers the lowest-cost polysilicon while achieving high purity levels close to those achieved with the Siemens process is the current ‘holly grail’ for future competitiveness in the solar PV based polysilicon sector.

However, the only successful production of FBR polysilicon has been achieved by REC Silicon to date. GCL-Poly’s own recent FBR R&D program was believed to have been unsuccessful. 

Johannes Bernreuter, head of Bernreuter Research had long warned that FBR technology should not be over-hyped and that the technical issues should not be underestimated.

GCL-Poly is therefore taking a significant risk, should the bid for SunEdison’s FBR technology assets be successful. 

Indeed, the financial filings from GCL-Poly and bankruptcy court filings regarding the bid show, GCL-Poly is attempting to limit its financial exposure to the offer with a number of clauses related to the production of FBR polysilicon.

According to Bernreuter, “GCL-Poly will effectively get discounts of US$30 million and US$20 million, respectively, if the FBR and CCz plants built do not work at the agreed specifications.”

GCL-Poly is stipulating to SunEdison that it proves that equipment and systems similar to those found at the SMP plant can produce an annualized capacity of at least 6,000MT per year and at a quality level equivalent to the standards and specifications for electronic grade granular polysilicon. This stipulation has a timeline of only eight months from the date of the bid successfully closing, according to the court documents.
保利协鑫为SunEdison的多晶硅资产出价1.5亿美元

领先的多晶硅和太阳能硅片生产商保利协鑫能源控股有限公司(HKG:3800)日前为破产的可再生能源公司SunEdison的多晶硅资产出价1.5亿美元，SunEdison通过美国破产法院处理第十一章破产。

与SunEdison合作的探马式非公开拍卖可能导致，尽管目前尚不清楚Wacker Chemie或OCI等关键竞争对手多晶硅生产商对于SunEdison的多晶硅资产是否有商业兴趣，但是拍卖主要在于其采用流化床反应器(FBR)技术生产的电子级颗粒多晶硅。

根据保利协鑫的一份财务备案，该公司正在瞄准收购SunEdison破产的韩国合资FBR厂SMP，该工厂在SunEdison的FBR技术产能提升方面，经历了许多技术延迟和问题。据说SMP的净资产约为4.008亿美元。

保利协鑫还计划收购SunEdison旗下子公司MEMC Pasadena，一家位于德克萨斯州帕萨迪纳市的第一代FBR工厂。

该出价还包括SunEdison的连续晶体生长制造技术，通过在2010年收购Solaicx生产单晶硅锭，已经在俄勒冈州波特兰拥有一家生产厂。

保利协鑫收购SunEdison的FBR技术，潜在提供成本最低的多晶硅，同时实现接近于西门子工艺实现的高纯度水平，这目前是太阳能光伏多晶硅行业未来竞争力的“圣杯”。

然而，迄今只有REC Silicon实现了FBR多晶硅的成功生产。保利协鑫自己最近的FBR研发项目被认为已经失败。

Bernreuter Research的负责人Johannes Bernreuter长期以来一直警告，FBR技术不应该过度宣传，而技术问题不应该被低估。

因此如果成功收购SunEdison的FBR技术资产，保利协鑫承担巨大风险。

的确，关于此次出价，保利协鑫的财务文件和破产法院的文件显示，保利协鑫正试图限制其财务风险，关于FBR多晶硅的生产有着许多条款。

根据Bernreuter，“如果FBR和CCz工厂建设没有以约定的规格运转，保利协鑫将实际上分别折扣三千万美元和两千万美元。”

保利协鑫向SunEdison保证，类似于在SMP工厂发现的设备和系统，可以每年生产至少6000MT，并且质量水平等同于对电子级颗粒多晶硅的标准和规范。根据法庭文件，这一约定从出价成功之日起只有八个月的时间。
E-Material（电子材料）
Japan may use e-waste for 2020 medals

Japan is exploring the feasibility of forging the Olympic 2020 medals using precious metals salvaged from electronic waste.

Members of Japan's Olympic organising committee tabled the idea to government officials and companies earlier this year, local media reports said.

Olympic host cities have traditionally obtained the metal from mining firms.

But Japan, which lacks its own mineral resources, is keen to take the theme of a sustainable future a step further.

The International Olympic Committee (IOC) has developed strict criteria for the world's greatest sporting event, and this extends to how the medals should be produced.

The Rio Olympics, for example, used gold that was extracted without the use of mercury and a third of the silver and bronze used came from recycled sources.

How does e-waste recycling work?

Discarded consumer electronics such as smartphones and tablets contain small amounts of precious and rare earth metals, including platinum, palladium, gold, silver, lithium, cobalt and nickel.

Scrap cars and home appliances such as fridges and air conditioners also contain these rarer metals, along with base metals, including iron, copper, lead and zinc.

Recycling or refining companies either collect or purchase tons of this e-waste and industrial scraps. They then use chemical processes to separate the various metals.

Much of this work takes place in developing countries such as China, India and Indonesia.

Does Japan have enough for 2020?

Japan has one of the highest recycling rates in Asia, according to OECD data. However, this mainly applies to plastic, paper and glass.

About 650,000 tonnes of small electronics and home appliances are discarded in Japan every year, the Nikkei newspaper said. However, it is estimated that less than 100,000 tonnes is collected for recycling.

So for the 2020 Games, Japan will probably have to ask individual countries or companies to contribute towards the recycled metal collection effort.

How much metal is needed?

The amount of metal needed will depend on the size and number of medals, since each year, they seem to get bigger and heavier.

Five new sports have also been added to the Tokyo 2020 competition, including baseball, karate, skateboarding, sport climbing and surfing.

The 2016 Rio Olympics had the largest medals of any games, weighing in at 500g each and 1cm thick in the middle.

The Brazilian Mint produced 5,130 medals in total, up from the 4,700 made by London's Royal Mint for the 2012 Games.

How much will it cost?

It may end up being cheaper using recycled metals than buying it on the spot market.

A little-known fact is that the gold medals are mostly made out of sterling silver and the bronze metals are mostly made out of copper.

Isn't that rather sneaky?

The IOC minimum requirement for a gold medal is 6g of the pure yellow metal.

If the medals were made of pure gold, the overall cost would run into tens of millions of dollars.

Gold is currently about 70 times more expensive than silver. But some market experts think that may change by 2020.

Global silver reserves continue to shrink as demand is exceeding supply and we mine only 11oz of silver for each ounce of gold, said Gregor Gregersen, the founder of Silver Bullion in Singapore.

东京奥运会日本拟用电子垃圾做奖牌

日本正在探索使用电子垃圾中回收利用的贵金属来制造2020年东京奥运会的奖牌。

当地媒体报道，日本奥林匹克组织委员会的成员们在今年早些时候将此想法正式提交给了政府官员和相关公司。

奥林匹克主办城市向来是从矿产公司购入金属。

但是日本作为一个矿产资源缺乏的国家，致力于更深入地贯彻可持续未来的主题。

国际奥委会（IOC）为奥运会制定了严苛的标准，其中涵盖了如何制作奖牌。

例如，里约奥运会的金牌就是在无水银的情况下提炼而得，三分之一的银和铜来自可回收材料。

如何回收电子垃圾？

在废弃的消费性电子产品中，如智能手机和平板电脑都含有少量的贵金属和稀有金属，其中包括铂金、钯、金、银、锂、钴和镍。

废弃汽车和家用电器如冰箱和空调也含有此类稀有金属，此外还有基本金属如铁、铜、铅和锌。

回收公司、精炼公司收集或购买上吨的电子垃圾和工业废料。然后利用化学反应分离不同的金属。

这种工作大多在发展中国家如中国、印度和印度尼西亚完成。

日本有足够的电子垃圾来生产2020年的所有奖牌么？

经济合作与发展组织（OECD）的数据显示，亚洲拥有最高回收率之一的国家就是日本。然而，他们回收的主要是塑料、纸张和玻璃。

日经新闻称每年日本有约65万吨的小型电子设备和家用电器被丢弃。然而，其中回收再利用的预计不到10万吨。

所以为了2020年的奥运会，日本可能需要请求其他国家或公司共同帮助参与回收金属。

需要多少金属？

所需的金属数量取决于奖牌的大小和数量。每一年奖牌都在变得越来越大，越来越重。

2020年奥运会新加了五项运动，分别是棒球、空手道、滑板、运动攀岩和冲浪。

2016里约奥运会的奖牌大小是有史以来最大的，重500克，中间厚1厘米。

巴西铸币局总共制造了5130枚奖牌，超过了伦敦皇家铸币局为2012年奥运会制造的4700枚奖牌。

花费多少？

使用回收的奖牌会比在现货市场上买便宜。

一个鲜有人知的事实是金牌大多是由标准纯银制成，铜牌则大多由青铜制成。

这是不是有点“卑鄙”？

国际奥委会对金牌的要求是至少要有6克的金。

如果奖牌是纯金的，那么总花费将达到几千万美元。

现在金的价格比银贵70倍。但是一些市场专家认为到2020年形势会有所变化。

全球银储存量在逐渐减少，供不应求。新加坡Silver Bullion的创立者格雷格尔·格雷格森说，我们每挖出一盎司的金，只能挖出十一盎司的银。
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