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Tech News & New Tech（技术前沿）

Leaf-mimicking device harnesses light to purify water
For years, scientists have been pursuing ways to imitate a leaf's photosynthetic power to make hydrogen fuel from water and sunlight. In a new twist, a team has come up with another kind of device that mimics two of a leaf's processes -- photosynthesis and transpiration -- to harness solar energy to purify water. Their development, reported in the journal ACS Applied Materials & Interfaces, could help address issues of water scarcity.
More than 1 billion people around the world live in areas where clean water is hard to come by, and that number will likely rise as the population grows. One possible solution to the shortage is to clean up wastewater or other water sources that would otherwise not be drinkable or usable for agriculture. But methods to scrub contaminants from water mostly rely on conventional energy sources. To address the water problem without adding to the dependence on fossil fuels, Peng Tao, Wen Shang and colleagues developed a way to purify water by copying the way green leaves work.
The researchers built a tri-layer membrane out of titanium dioxide (TiO2) nanoparticles, gold nanoparticles and a supporting layer of anodized aluminum oxide. The membrane cleans water in two ways. In a photosynthesis-like process, the TiO2 layer captures light, and that energy spurs the breakdown of toxic pollutants in a water sample. Testing showed it degraded about 60 percent of a model pollutant after two hours in simulated sunlight. The gold layer performs the transpiration role of a leaf -- it harnesses solar energy and drives water at the sample surface to evaporate. The resulting vapor rises, leaving contaminants behind. The scientists then condensed the vapor to make purified water.
Source: American Chemical Society
叶模仿装置利用光来净化水质

    多年来，科学家们一直在探索一种方式来模仿叶的光合作用来利用水和阳光制造氢燃料。在一个新的转折，一个团队想出了另一种设备，模仿叶的两个过程 - 光合作用和蒸腾作用 - 以利用太阳能来净化水质。它们的进展，发表在ACS应用材料与界面杂志上，可以帮助很多地方解决缺水问题。

    全世界有超过十亿人生活在很难得到的干净水的地区，而且这个数字很可能会上升，因为人口的增长。一个可能的解决不足的方案是清理废水或其它水源，否则这些水将不能直接饮用或用于农业使用。但从水中清理污染物的方法主要依靠传统能源。为了解决水的问题，而不会增加对化石燃料的依赖，Peng Tao、Wen Shang和他的同事们开发了一种通过复制绿叶工作的方式来净化水。

    研究人员建立了一个三层膜，利用二氧化钛（TiO2）纳米颗粒、金纳米颗粒和一个阳极化铝氧化物的支撑层。该膜用两种方式清洁水。在类似光合作用的过程中，二氧化钛层捕捉光线，它为水中有毒污染物的分解提供激发能量。测试表明，在模拟太阳光照射两小时后，它可以分解60％的模型污染物。金层进行叶的蒸腾作用 - 它利用太阳能，并在样品表面驱动水进行蒸发。所得到的蒸汽上升，将污染物留下。然后，科学家凝结蒸汽，获得纯净水。

    资料来源：美国化学学会

Nanowalls for smartphones
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With a special mode of electrohydrodynamic ink-jet printing scientists can create a grid of ultra fine gold walls. (Image: Ben Newton / Digit Works)
From smartphones to the operating interfaces of ticket machines and cash dispensers, every touchscreen we use requires transparent electrodes: The devices' glass surface is coated with a barely visible pattern made of conductive material. It is because of this that the devices recognize whether and where exactly a finger is touching the surface.
Researchers under the direction of Dimos Poulikakos, Professor of Thermodynamics, have now used 3D print technology to create a new type of transparent electrode, which takes the form of a grid made of gold or silver "nanowalls" on a glass surface. The walls are so thin that they can hardly be seen with the naked eye. It is the first time that scientists have created nanowalls like these using 3D printing. The new electrodes have a higher conductivity and are more transparent than those made of indium tin oxide, the standard material used in smartphones and tablets today. This is a clear advantage: The more transparent the electrodes, the better the screen quality. And the more conductive they are, the more quickly and precisely the touchscreen will work.
Third dimension
"Indium tin oxide is used because the material has a relatively high degree of transparency and the production of thin layers has been well researched, but it is only moderately conductive," says Patrik Rohner, a PhD student in Poulikakos' team. In order to produce more conductive electrodes, the ETH researchers opted for gold and silver, which conduct electricity much better. But because these metals are not transparent, the scientists had to make use of the third dimension. ETH professor Poulikakos explains: "If you want to achieve both high conductivity and transparency in wires made from these metals, you have a conflict of objectives. As the cross-sectional area of gold and silver wires grows, the conductivity increases, but the grid's transparency decreases."
The solution was to use metal walls only 80 to 500 nanometres thick, which are almost invisible when viewed from above. Because they are two to four times taller than they are wide, the cross-sectional area, and thus the conductivity, is sufficiently high.
Ink-jet printer with tiny print head
The researchers produced these tiny metal walls using a printing process known as Nanodrip, which Poulikakos and his colleagues developed three years ago. Its basic principle is a process called electrohydrodynamic ink-jet printing. In this process scientists use inks made from metal nanoparticles in a solvent; an electrical field draws ultra-small droplets of the metallic ink out of a glass capillary. The solvent evaporates quickly, allowing a three-dimensional structure to be built up drop by drop.
What is special about the Nanodrip process is that the droplets that come out of the glass capillary are about ten times smaller than the aperture itself. This allows for much smaller structures to be printed. "Imagine a water drop hanging from a tap that is turned off. And now imagine that another tiny droplet is hanging from this drop - we are only printing the tiny droplet," Poulikakos explains. The researchers managed to create this special form of droplet by perfectly balancing the composition of metallic ink and the electromagnetic field used.
Cost-efficient production
The next big challenge will now be to upscale the method and develop the print process further so that it can be implemented on an industrial scale. To achieve this, the scientists are working with colleagues from ETH spin-off company Scrona.
They have no doubt that once it is upscaled, the technology will bring a host of advantages compared with existing methods. In particular, it will likely be more cost-efficient, as Nanodrip printing, unlike the production of indium tin oxide electrodes, does not require a cleanroom environment. The new electrodes should also be more suitable for large touchscreens due to their higher conductivity. And finally the process is also the first to allow you to vary the height of the nanowalls directly while printing, says ETH PhD student Rohner.
Another possible future application could be in solar cells, where transparent electrodes are also required. The more transparent and conductive they are, the more electricity that can be harnessed. And lastly, the electrodes could also play a role in the further development of curved display using OLED technology.
Source: ETH Zurich
智能手机纳米壁
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利用一个电流体喷墨印刷的特殊模式，科学家可以创建一个超级精密金壁的网格。（图片：本·牛顿/数字研究）

从智能手机到售票机和现金分配器的操作界面，我们使用每一个触摸屏都需要透明电极：该器件的玻璃表面涂以由导电材料制成的几乎不可见的图案。正是因为这个原因，该设备识别是否和确切位置，当手指接触到表面。

在热力学教授Dimos Poulikakos的指导下，研究者现在用于三维印刷技术来创建一个新类型的透明电极，它使用网格形式，在玻璃表面上由金或银的“纳米壁”制成。壁是如此之薄，它们几乎不能用肉眼看到。这是第一次，科学家们使用三维打印创造了此类情况的纳米壁。新的电极具有更高的导电性和比由铟锡氧化物制成的电极更加透明，该材料是目前在智能手机和平板中使用的标准材料。这是一个明显的优势：更加透明的电极，更好的画面质量。同时它们的导电性能越好，触摸屏将工作的更加快速和精确。

第三个维度

 “氧化铟锡被使用，是因为该材料的透明程度比较高，以及薄层的生产得到了很好的研究，但它只是中等导电性，” Poulikakos团队的一位博士生Patrik Rohner说。为了生产更具导电性的电极，ETH的研究人员选择了黄金和白银，其导电性要好得多。但由于这些金属不透明，科学家们不得不利用第三维度。ETH教授Poulikakos解释说：“如果你想同时在这些金属制成的金属丝中实现高导电性和透明性，你的目标是有冲突的，因为随着黄金和银线的截面积增大，电导率增加，但网格的透明度降低。” 

解决方案是使用只有80至500纳米厚的金属壁，它们是从上方观看时几乎是不可见的。因为在横截面区域，它们高度是它们宽度的二到四倍，因此，导电性是足够高的。

使用小打印头的喷墨打印机

研究人员使用一种被称为NanoDrop的打印过程制造这些微小的金属壁，该过程是Poulikakos和他的同事们三年前开发的。其基本原理是称为电流体动力的喷墨印刷方法。在这个过程中，科学家使用在溶剂中的金属纳米颗粒制备的油墨;一个电场从玻璃毛细管中提取金属油墨的超小液滴。溶剂迅速蒸发，使一个三维结构一点一点的建立起来。

NanoDrop过程的特别之处是，从玻璃毛细管中出来的液滴比孔本身小十倍左右。这允许更小的结构可以进行打印。“想象一下，一个水滴挂在已关闭的龙头上。现在想象另一种微小的液滴悬挂在这一水滴上 - 我们只打印了微小的液滴，”Poulikakos解释说。研究人员设法创建这种特殊形式液滴，通过完美平衡金属墨液的组合物和所使用的电磁场。

经济高效的生产

现在的下一个大挑战将是扩展该方法和进一步发展的打印过程，以便它可以在工业规模来实现。为了实现这一目标，科学家们正在与来自ETH分拆公司Scrona的同事一起工作。

他们毫不怀疑，一旦被放大后，该技术将带来一系列的优势，相比于现有的方法。尤其是，它可能会更具成本效益，因为纳米水滴印刷，不同与铟锡氧化物电极的生产，不要求一个洁净室环境。新的电极也应该更适合于大触摸屏，由于其较高的导电性。同时最后，该过程也是第一个允许你在印刷时直接改变纳米壁的高度，ETH博士生罗内尔说。

另一种可能的未来应用可以是太阳能电池，其中，还需要透明电极。它们越透明和越具导电性，就有更多的电力可以被加以利用。最后，通过使用OLED技术，该电极也可以在弯曲显示器的进一步发展中发挥作用。

来源：苏黎世联邦理工学院

Sugar-based carbon hollow spheres that mimic moth eyes
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Sample of self-ordering of Christmas cake balls decoration in Petri dish. CREDIT D. Bychanok/ Research Institute for Nuclear Problems BSU, Belarus
Antireflective coatings are used to cut surface glare in everything from eyeglasses and camera lenses to solar cells, TV screens and LED devices. Now researchers from Research Institute for Nuclear Problems of Belarusian State University in Belarus and Institut Jean Lamour-Université de Lorraine in France have developed a novel, low-cost, ultra-lightweight material that could be used as an effective anti-reflective surface for microwave radiation based on the eyes of moths.
The eyes of moths are covered with a periodic, hexagonal pattern of tiny bumps smaller than the wavelength of the incident light. They act as a continuous refractive index gradient, allowing the moths to see at night and avoid nocturnal predators, like the bat. The physiology also makes the moth eye one of the most effective antireflective coatings in nature. It has already successfully been mimicked by scientists for developing high-performance antireflective coatings for visible lights -- albeit coatings that are often expensive to fabricate and difficult to customize.
The new material cuts down reflections from microwaves rather than from visible light -- invisible energy from a different part of the energy spectrum. Blocking microwave reflection is an important application for precise microwave measurements, and the coating may be used as a radar absorbing material in stealth technology, a technique that makes make an airplane invisible to radar, or police traffic radar that uses microwaves to measure car speed.
Described this week in the journal Applied Physics Letters from AIP Publishing, the new technology is based on a monolayer of hollow carbon spheres packed in two dimensions and has been demonstrated to be able to achieve almost perfect microwave absorption, i.e. near 100 percent absorption of microwaves in the Ka-band (26-37 gigahertz) frequency range, the first antireflective material to achieve this.
"Based on the experimental and modeling results, we found that using hollow carbon spheres with larger spherical diameters and optimal shell thickness it is possible to achieve almost perfect microwave absorption," said Dzmitry Bychanok, the primary author and a researcher at the Research Institute for Nuclear Problems of Belarusian State University in Belarus. The novel coating material they produced can be completely derived from biological resources, he added, which may make it greener, lower-cost, easier to fabricate and ultra-lightweight compared to conventional antireflective coatings.
How they Made the Material
Hollow carbon spheres with uniform diameter can be used for producing ordered periodic structures. To mimick the structure of moth eyes, the researchers compactly packed hollow carbon spheres in two dimensions to form a hexagonal-patterned monolayer, which is a strong, electrically conductive coating material as well.
"You can picture the geometry of the hollow sphere monolayer as that of Christmas cake decoration balls compactly filled in a Petri dish -- filling a flat surface with identical balls will lead to a spontaneous hexagonal self-ordering," Bychanok explained. "The spatial distribution of the hollow sphere monolayer is ideally hexagonal, but in practice it is more in-between cubic and hexagonal. The thickness of the monolayer is in the range of one to two millimeters."
In the experiment, carbon hollow spheres were fabricated by a template method based on fish eggs or sugar-based polymer beads with certain diameters. Specifically, the researchers coated the bio-based template spheres with sugar, then "pyrolysed" them -- a chemical modification based on thermally decomposing the resultant spheres in inert atmosphere. During such heating, the sugar coating was converted into char at the surface of the spheres, while the inner template sphere was largely destroyed and decomposed into gas, leaving a hollow carbon sphere.
Using theoretical modeling based on long-wave approximation and experimental measurements, the team studied the electromagnetic properties of monolayers based on different-parameter hollow spheres in Ka-band (microwave) frequency. The result showed that, for electromagnetic applications requiring high absorption, the most preferable hollow spheres are those with larger radii or diameters. Additionally, each value of hollow sphere radius has an optimum shell thickness to achieve the highest absorption coefficient.
"Our study showed that the monolayer formed by spheres with a radius of six millimeters and a shell thickness of about five micrometers enables the highest microwave absorption coefficient, which is more than 95 percent at 30 gigahertz," said Bychanok.
Bychanok said the work pointed out that moth-eye-like two-dimensional ordered structures based on hollow conducting spheres are promising systems for microwave radiation absorption applications. The team's next step is to investigate and develop three-dimensional periodic structures for an effective manipulation of microwave radiations.
模仿蛾眼的糖基碳空心球
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培养皿中自制圣诞蛋糕球装饰样品。CREDIT  D. Bychanok /白俄罗斯BSU核问题研究所 

抗反射涂层用于去除一切事物的表面眩光，从眼镜和相机镜头到太阳能电池、电视屏幕和LED器件。现在，来自白俄罗斯白俄罗斯国立大学核问题研究所和法国Jean Lamour-Université de Lorraine学院的研究人员已经开发出一种新型的、低成本的、超轻量级的材料，它基于蛾的眼睛，可以用来作为一种针对微波辐射的有效抗反光表面。

飞蛾的眼睛布满了一些周期性的、六边形图案的细小凸块，比入射光的波长小。他们作为一个连续的梯度折射率进行工作，使飞蛾在夜间可视，避免夜间捕食者，像蝙蝠。该生理特性也使得蛾眼成为自然界中最有效的抗反射涂层之一。它已经成功地被科学家模仿，开发针对可见光的高性能抗反射涂层 - 尽管涂料往往制造昂贵且难以定义。

这种新材料减少了来自微波的反射而不是可见光的 – 来自能量光谱不同部分的无形能量。阻断微波反射是精确微波测量设备的一个重要应用，并且在隐形技术中该涂层可被用作雷达吸收材料，这种技术使飞机不被雷达探测到，或不被警察交通雷达探测到，使用微波来测量轿车速度。

本周发表在AIP出版应用物理快报描述杂志上，新技术是基于一个填充在两个维度的中空碳球单层，并已被证明是能够实现几乎完美的微波吸收，即接近100％在Ka波段（26-37千兆赫）频率范围内微波的吸收，第一批抗反射材料实现了这一点。

“根据实验和模拟结果，我们发现，采用具有较大球形直径和最佳壳厚度的中空碳球，能够实现几乎完美的微波吸收，”文章的主要作者和白俄罗斯白俄罗斯国立大学核问题研究所研究员Dzmitry Bychanok说。他们生产的新型涂层材料可以完全从生物资源中提取，他补充说，相比传统的抗反射涂层，这可以使其更环保、成本更低、更易于制造，同时超轻。

他们是如何制造该材料

具有均匀直径的中空碳球，可用于制备有序的周期性结构。为了模仿蛾眼结构，研究者紧凑地在两个维度填充中空碳球，以形成六边形图案的单层，这也是一种强的、导电的涂层材料。

“你能想象空心球单层的几何形状，就像紧密填充在培养皿中的圣诞蛋糕装饰球 – 使用相同的球填充平整的表面，促成一个自发的六边形自排序，”Bychan解释。“空心球单层的空间分布是理想的六边形，但在实践中它更像立方体和六边形之间的形状。单层的厚度在一到两毫米的范围内。”

在实验中，碳空心球通过基于鱼卵或具有一定直径的糖基聚合物珠的模板方法制造。具体而言，研究人员用糖涂覆生物基模板球，然后“热解”它们 - 在惰性气体中基于热分解所得到的球的一种化学修饰。在这样的加热过程中，糖衣在球体的表面被转化成焦炭，而内模板球体大部分被摧毁并分解成气体，留下一个中空碳球。

使用基于长波近似和实验测量的理论建模，该研究小组研究了基于在Ka波段（微波）的频率不同的参数空心球单层的电磁特性。结果表明，对于要求高吸收的电磁应用，最优选的空心球是那些具有较大半径或直径的。此外，空心球半径的每个值具有最佳壳厚度以达到最高吸收系数。

 “我们的研究表明，由6毫米的半径和壳厚度约为5微米的球体形成的单层可实现最高的微波吸收系数，在30千兆赫时，它是95％以上，”Bychanok说。

Bychanok说，这项工作表明，基于空心球的蛾眼状二维有序结构是有希望进行微波辐射吸收应用的系统。该小组的下一步是为微波辐射的有效操作研究和开发三维周期结构。

Metal Alloy（金属合金）

Finding the way forward for nuclear Powder Metallurgy 

Powder Metallurgy manufacturing methods are yet to be embraced or approved by the civil nuclear industry, but some of Europe's major nuclear organisations are now assessing this potential, reports Mark D’Souza-Mathew, Metallurgist at the UK’s Nuclear Advanced Manufacturing Research Centre in Rotherham, South Yorkshire.  

As part of continuing efforts to improve the safety of future designs of nuclear power plants, reactor developers are exploring alternative methods for fabricating reactor pressure vessels. Powder Metallurgy (PM) offers several advantages over conventional methods by removing weak spots such as welds through near-net shape manufacture. PM parts also have reduced compositional segregation and a finer, more consistent grain structure, which is especially advantageous for bulk non-destructive evaluation techniques such as ultrasonic examination.  

While studies have shown that PM parts can meet and often exceed the performance of wrought parts under test conditions, there are areas for improvement such as high porosity, oxygen levels, inclusions and epitaxial effects. 

A consortium of reactor developers, manufacturers and research institutions are now exploring how PM can be developed for the nuclear industry. The PowderWay project is funded by the European Commission through Nugenia, the European association for R&D in nuclear fission technologies, and is led by the UK's Nuclear Advanced Manufacturing Research Centre. Project partners include reactor developer Areva, utility group EDF, French nuclear suppliers association PNB, French energy commission CEA and Swedish materials research group Swerea. 

The consortium has identified a number of candidate components for PM manufacture, and is now consulting with end users to better understand the benefits of PM over conventional manufacturing methods, the acceptance criteria for standardisation, and the current state of the art. Crucially, the research will also reveal any obstacles preventing uptake of PM methods. The results will be used to construct a development roadmap which will guide themes for future research funding. 

This roadmap will benefit the wider PM industry by targeting research funding towards improving resistance to harsh environmental conditions, enhancing performance and reducing ageing in PM parts. It will also disseminate information about PM through the supply chain and promote the technology to other sectors. 
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The PowderWay project strategy is fairly straightforward, states D’Souza-Mathew. It is defining part requirements through consultation with the end users – this includes typical dimensions of candidate reactor pressure vessel parts, as well as thermal, mechanical, fatigue, corrosion resistance and microstructural characteristics. At the same time, the PowderWay project is identifying the requirements and methodology for code acceptance, to determine the information required by the standardisation body so it can present a robust code case. Before PM methods can be deployed in the European nuclear industry, they must be accepted by the standardisation body AFCEN. The consortium is exploring a route for code acceptance within the RCC-M standards for mechanical component fabrication. Code requirements will guide the search for available information in an attempt to qualify the materials, manufacturing processes, benefits, limitations, testing methods and comparative data. Gaps between current technology and potential uptake will be prioritised and recommended in the roadmap. The consortium has evaluated a range of PM techniques on their maturity and potential for application, and is now focusing on three processes: Hot Isostatic Pressing, Additive Manufacturing, and Spark Plasma Sintering. Current materials of interest are austenitic stainless steels, nickel-based superalloys, and ferritic steel. The intention is to evaluate parts made from these materials in monolithic and dissimilar weld joint configurations. To achieve this, novel and proven non-destructive testing techniques, which are sensitive to PM-specific defects, are also under investigation. The consortium is keen to talk to established members of the PM industry in order to help it focus on high priority areas and avoid recommending R&D that is already being carried out elsewhere. 

为核粉末冶金找到前进的道路

在英国南约克郡罗瑟勒姆的核先进制造研究中心的冶金家马克 D '苏扎-马舍报道说，粉末冶金制造方法尚还未被民用核能工业接受或批准，但现在有一些欧洲的重大核组织正在评估这种潜力。 

反应堆开发人员作为持续努力提高核电站未来设计的安全性的一部分，正在探索替代制造反应堆压力容器的方法。粉末冶金(PM) 为传统方法提供了几个通过近净成形制造去除焊缝弱点的优势。粉末冶金部件也降低了成分偏析以及造就了更细，更一致的颗粒结构。尤其在批量无损评价技术上很有优势，例如超声波检查。  

虽然研究表明，粉末冶金部件可以满足而且常常会超过造成部分在测试条件下的性能，其中有需要改进的地方，如高孔隙度、氧含量、夹杂物和外延生长的影响。
反应堆开发人员组成的一个财团，厂商和研究机构正在探索如何开发点了核工业的发展。粉末式项目是通过欧洲研发核裂变技术协会（Nugenia）由欧洲委员会资助，且是由英国的核先进制造研究中心引导着。该项目的合作伙伴包括反应堆开发阿海珐，公用事业公司EDF，法国核供应商协会PNB，法国能源委员会，瑞典材料研究小组Swerea。

财团已经确定了大量的粉末冶金制作的候选组件，而且现在正和终端客户咨询来更好理解现在粉末冶金在传统制造方法的好处，标准化的验收标准以及当前艺术状态。至关重要的是，这项研究还将透露任何会防止粉末冶金吸收的障碍。结果将被用来构造一个用来指导未来研究经费的发展路线图。

这个路线图通过定位研究经费将有利于更广泛的粉末冶金行业对提高抗恶劣环境条件，提高性能并且减少粉末冶金的老化。该路线图也会在供应链上传播信息来促进其他领域的技术。
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马克 D '苏扎-马舍说，粉末式项目策略是相当简单直接的。通过与最终用户协商后，这就定义了部分的需求—这包括候选反应堆压力容器部件的典型尺寸，以及热量、机械、疲劳、耐腐蚀性能和微观结构特征。同时，粉末式项目正在确定识别代码验收的要求和方法，来确定所需的信息标准化本身，这样就可以提供一个强壮的代码案例。粉末冶金的方法可以在欧洲核行业实行之前，他们必须接受AFCEN标准化本身。该财团正在探索一个路线去用RCC-M机械零件制造标准进行代码验收。代码需求将指导为符合材料、制造工艺、利益,限制,测试方法和比较数据寻找可用的信息。目前的技术和潜在吸收的差距将在路线中首先被考虑到或重点推荐。该财团已经评估了一系列粉末冶金技术的成熟度及应用潜力，现在专注于三个过程:热等静压，加法制造，火花等离子烧结。目前关注的的材料有奥氏体不锈钢、镍基超合金和铁素体钢。这个用于评估由这些材料在整体和不同的焊接接头的配置组成的组件。为了达成这个目标，新奇且已证明的无损检测技术对粉末冶金的特定缺陷是敏感的。该项技术也正在调查中。该财团热衷于和建立粉末冶金行业的成员沟通，以帮助它关注高的优先领域，并且避免已经被其他地方进行的推荐研发。

European aluminum alloy spot price wide-ranging in thin Christmas market   
Secondary aluminum spot prices were wide-ranging this week as 226, the main grade, was thinly traded in the run-up to the Christmas holidays. 

"We've seen very few requests in the German market over the past few days," said an Italian aluminum alloy producer. He said that he felt spot prices for 226 had stopped falling and he was offering new sales at Eur1,600-1,615/mt delivered Germany plus credit. 

A German diecaster said that he had bought a small quantity of 226 for February delivery at Eur1,560/mt this week. 

"Most offers were above Eur1,600/mt at Eur1,620-1,630/mt delivered but I secured some tonnes at Eur1,560/mt," he said, adding that there was very little business being done in the run-up to the holidays. 

Business was relatively thin ahead of the holidays but buying interest is expected to pick up a lot in January, said a Polish producer, adding: "Prices are now at Eur1,600-1,630/mt delivered." 

One German alloy producer also told Platts that he felt the bottom had been reached and that he expected to see stronger prices emerge in January. A number of producers across Europe have also predicted a similar scenario. 

Given the strong demand levels expected in the first-quarter of 2016, market prices could well firm. 

"Yes, there are some people still selling below Eur1,600/mt but I sold a small lot of 50 mt to a buyer for January at Eur1,600/mt this week, so I expect to see stronger prices in January," said the German alloy producer. 

Expectations among diecasters that prices may firm in the New Year are continuing to grow. 

"Most producers think that prices will go up in January... This will be especially true if colder weather arrives as this will bump up scrap prices [the main ingredient for 226 alloy]," said a second diecaster. 

Scrap prices tend to rise when cold weather hits as it makes it harder for scrap to exit dealers' yards. 

"Scrap prices have already recovered by some Eur50/mt and we are starting to be squeezed on profits again," said the second Italian seller. 

Most 226 spot deals were at Eur1,570-1,620/mt delivered this week, he added. 

"Buyers could probably find some small quantities of material at around Eur1,550/mt or even pay up to Eur1,640/mt but these are the extremes of the range," he said. 

First-quarter buyers have already booked large quantities for the first few months of the year, which is underpinned by high levels of production in the car industry in Europe. 

"Q1 volumes are quite good. Prices are beginning to stabilize but haven't really increased yet as there are still a lot of players keen to sell," said the second Italian producer. 

The German alloy producer confirmed, too, that the car industry was producing at full speed into the first quarter. Indeed, market sources have predicted 2015 aluminum alloy demand to grow at 5-10%, up from 2014 levels. 

"Europe's car industry is running well. The economic situation is much better than expected, especially in Italy," he said. 

Platts' weekly assessment of standard 226 grade widened at the bottom end of the range to Eur1,560-1,630/mt delivered Germany, including 30 days' credit, from Eur1,570-1,630/mt the previous week. 

Spot indications for 231 grade were also wider at Eur1,600-1,660/mt delivered Germany, from Eur1,610-1,660/mt the previous week.
欧洲铝合金现货价格在稀少的圣诞市场中广泛分布
再生铝的现货价格在本周广泛为226，主要等级，在预备阶段到圣诞假期期间几乎没有什么交易。
“我们在过去的几天内在德国市场中并没有看到太多的请求，”意大利的铝合金生产商表示。他表示，他认为226的现货价格已经停止下降了，并且他将以德国及信贷提供的1600-1615/吨的价格提供新的销量。
一位德国的压力铸造商表示，他已经在本周以1560欧元/吨的价格为二月的输送购买了少量的226。
“多数报价均超过1600欧元/吨，输送价格达到1620-1630欧元/吨，但是我以1560欧元/吨获得了一些产品，”他表示，并且补充称，从预备到假期期间只有非常少量的交易。
在假期前完成的交易相对较少，但是购买信息预计在一月有望回暖，波兰的生产商表示，并且补充称：“价格目前为输送价1600-1630欧元/吨。”
一位德国合金生产也告诉普氏，他觉得已经触底了，并且称，他希望在一月份看到更强劲的价格出现。一些欧洲的生产也预测了类似的情景。
鉴于对2016年第一季度预计的强劲需求水平，市场价格可能会坚挺。
“是的，有一些人仍然以低于1600欧元/吨的价格进行出售，但是我已经于本周向一位购买者以1600欧元/吨为一月进行了销售，因此我预计会在一月看到更强劲的价格，”德国合金的生产商表示。
压力铸造商之间有关价格有可能在新年坚挺的预期将持续增长。
“大多数生产商认为该价格将在一月上升……如果较冷天气的到来将提升废钢价格（226合金的主要成份），这将是非常真心实意的，”第二位压力铸造商表示。
废钢价格往往在寒冷天气中上升，正如寒冷天气令废钢难以退出经销商的场地。
“废钢价格已经恢复了大约50欧元/吨，我们将开始在利润方面再次进行挤压，”第二位意大利的销售商表示。
大多数于本周进行的226的现货交易都是在1570-1620欧元/吨的输送价格下进行的，他补充称。
“买家或许可能找到一个大约在1550欧元/吨的价格范围内的小批量材料，或者甚至支付高达1640欧元/吨的价格，但是这些都是该范围的两极，”他表示。
第一季度的购买者已经为今年的头几个月预订了大量产品，这能够支撑欧洲汽车产业的高水准生产。
“第一季度的量相当不错。价格也开始稳定下来，但还没有真正增加，因为仍然有许多参与者热衷于推销，”第二位意大利生产商表示。
德国合金的生产商也证实称，汽车产业将在第一季度全速生产。事实上，市场人士纷纷预测2015年的铝合金需求将从2014年的水平上增长5-10%。
“欧洲的汽车行业运行良好。经济形势比预期要好得多，尤其是在意大利，”他表示。
普氏能源资讯的标准226级的每周评估将该范围内底端价格扩大至1560-1630欧元/吨的德国输送价格，其中包括30天的信用，而上一周的价格为1570-1630欧元/吨。
231级别的现货指标也扩大到1600-1660欧元/吨的德国输送价格，而上一周的价格为1610-1660欧元/吨。

Composite Materials（复合材料）

Physicists discover material for a more efficient energy storage
[image: image7.jpg]gl

iy
), -




These are graphene flakes in the plastics graphene compound magnified 40.000 times CREDIT University of Luxembourg
Predictions of physicists of the University of Luxembourg recently lead to the discovery of a material with special electric properties that engages the interest of plastics producing industry. Three years ago, physicists from Luxembourg had theoretically predicted the unusual characteristics of a particular composite material. These calculations could now be confirmed by experiment in cooperation with the "Centre de Recherche Paul Pascal" in Bordeaux, France, and resulted in the discovery of a so-called high-k-material, which might enable the production of better energy storage devices - the basis for smaller, faster and more efficient electronics.

The earlier calculations made by the team around Tanja Schilling, professor of physics at the University of Luxembourg, were at first rather bad news for the field of materials research: they indicated that certain compound materials made of polymers and flaky graphene, unlike those made of polymers and carbon nanotubes, did not increase the conductivity of the material to the degree that was generally expected until then. It was a surprising conclusion at the time which questioned the use of graphene in order to increase conductivity.

This prediction, however, now lead to a highly promising discovery: the effect that put the conductivity of the plastics-graphene-compound into question, causes it to have remarkable dielectric properties. This means that one can generate a strong electric field inside of it - the fundamental property for the production of efficient capacitors. These are tiny components that can store energy statically and occur in almost all electronic devices, where they act as voltage regulators or information storage, among other things. Computers, for example, contain billions of those.

"Materials with a high dielectric constant, so-called high-k-materials, are highly sought after," says Tanja Schilling, head of the research project at the Faculty of Science, Technology and Communication of the University of Luxembourg. "The discovery based on our predictions was now published in the renowned journal Nature Communications - which we are very happy about."
The special dielectric properties of the compound material occur as a result of its liquid crystal properties impeding the arrangement of the graphene flakes into a conducting structure. So when there is an electric current, it does not flow directly through the compound, but instead generates a strong electric field. While in other compound materials the current permeable effect is the dominant one, the Luxembourg physicists could demonstrate mathematically that, in this case, the liquid crystal properties play the major role and are responsible for the unexpected electric properties.

The chemicals company Solvay, partner of the research project, now wants to continue the research around this new high-k-material, aiming to produce synthetics for particularly efficient capacitors and further applications in the future.

物理学家发现了更高效的能源储蓄材料
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这些是放大4万倍条件下的塑料石墨烯化合物中的石墨烯薄片。来源：卢森堡大学

卢堡大学的物理学家的预见最近引起了一种特殊电性能材料的发现，吸引了塑料生产业的兴趣。三年前，来自卢森堡大学的物理学家们从理论上预见了一种特殊复合材料不同寻常的特性。这种运算通过与法国波尔多“保罗·帕斯卡研究中心”的合作实验得到证实，并致使了所谓的高介电常数材料的发现，这种材料使更好的能源储存设备成为可能，即更小更快更高效的电子工业基础。
早期由卢森堡大学物理学教授Tanja Schilling得出的运算首先对材料研究领域是一个相当坏的消息：他们声称有高分子聚合物和石墨烯薄片组成的某些复合材料不像由高分子聚合物和碳纳米管组成的那样，没有像他们所预期的那样在一定程度上增加物质的导电性。在那时这是个非常令人吃惊的结论，它质疑了使用石墨烯来增加导电性。

然而这项预测导向了一个非常有希望的发现：质疑塑料-石墨烯复合材料的导电性的效果造成了它拥有非凡的介电性能。这意味着某种物质可以在内部形成一个强大的电磁场，这是高效电容器生产的基础性能。这些非常细小的部件可以静态储蓄能源，并在所有的电子设备中存在，在别的物体中，它们就相当于稳压器或者信息储存。例如电脑就包含了数以亿计的这种部件。

 “具有高介电常数的材料，即所谓的high-k材料，是我们所高度追求的，”卢森堡大学技术与通信部、理学院的这个项目的带头人Tanja Schilling说道。“这项以我们的预测为基础的发现正在被著名的《自然通信》杂志所刊登，我们对这件事感到很开心。”

这种复合材料的特殊介电性能的产生是因为它的液晶性能妨碍了石墨烯薄片成为传导结构的安排。因此电流产生，它不直接从复合材料中流通，而是生成了一种强磁场。而在其它的复合材料中当下这种透水性作用是非常占优势的，卢森堡的物理学家可以用数学方式证明它，既然这样，这种液晶性能扮演着重要角色并对这种意料之外的电性能负责。

作为这个研究项目伙伴的化学公司索尔维集团现在想要继续这项关于高介电常数的材料的研究，旨在为特别高效的电容器生产人工合成材料，以及未来更加深远的应用。

New Device Uses Carbon Nanotubes to Snag Molecules
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A patterned and cylindrical structure made up of carbon nanotubes. (Image: Courtesy of the researchers)
Engineers at MIT have devised a new technique for trapping hard-to-detect molecules, using forests of carbon nanotubes.

The team modified a simple microfluidic channel with an array of vertically aligned carbon nanotubes — rolled lattices of carbon atoms that resemble tiny tubes of chicken wire. The researchers had previously devised a method for standing carbon nanotubes on their ends, like trees in a forest. With this method, they created a three-dimensional array of permeable carbon nanotubes within a microfluidic device, through which fluid can flow.

Now, in a study published this week in the Journal of Microengineering and Nanotechnology, the researchers have given the nanotube array the ability to trap certain particles. To do this, the team coated the array, layer by layer, with polymers of alternating electric charge.

“You can think of each nanotube in the forest as being concentrically coated with different layers of polymer,” said Brian Wardle, professor of aeronautics and astronautics at MIT. “If you drew it in cross-section, it would be like rings on a tree.”

Depending on the number of layers deposited, the researchers can create thicker or thinner nanotubes and thereby tailor the porosity of the forest to capture larger or smaller particles of interest.

The nanotubes’ polymer coating may also be chemically manipulated to bind specific bioparticles flowing through the forest. To test this idea, the researchers applied an established technique to treat the surface of the nanotubes with antibodies that bind to prostate specific antigen (PSA), a common experimental target. The polymer-coated arrays captured 40 percent more antigens, compared with arrays lacking the polymer coating.
Wardle said the combination of carbon nanotubes and multilayer coatings may help finely tune microfluidic devices to capture extremely small and rare particles, such as certain viruses and proteins.

“There are smaller bioparticles that contain very rich amounts of information that we don’t currently have the ability to access in point-of-care [medical testing] devices like microfluidic chips,” said Wardle, who is a co-author on the paper. “Carbon nanotube arrays could actually be a platform that could target that size of bioparticle.”

The paper’s lead author is Allison Yost, a former graduate student who is currently an engineer at Accion Systems. Others on the paper include graduate student Setareh Shahsavari; postdoc Roberta Polak; School of Engineering Professor of Teaching Innovation Gareth McKinley; professor of materials science and engineering Michael Rubner, and Raymond A. And Helen E. St. Laurent Professor of Chemical Engineering Robert Cohen.

A porous forest

Carbon nanotubes have been a subject of intense scientific study, as they possess exceptional electrical, mechanical, and optical properties. While their use in microfluidics has not been well explored, Wardle said carbon nanotubes are an ideal platform because their properties may be manipulated to attract certain nanometer-sized molecules. Additionally, carbon nanotubes are 99 percent porous, meaning a nanotube is about 1 percent carbon and 99 percent air.

“Which is what you need,” Wardle said. “You need to flow quantities of fluid through this material to shed all the millions of particles you don’t want to find and grab the one you do want to find.”

What’s more, Wardle said, a three-dimensional forest of carbon nanotubes would provide much more surface area on which target molecules may interact, compared with the two-dimensional surfaces in conventional microfluidics.
“The capture efficiency would scale with surface area,” Wardle notes.

A versatile array

The team integrated a three-dimensional array of carbon nanotubes into a microfluidic device by using chemical vapor deposition and photolithography to grow and pattern carbon nanotubes onto silicon wafers. They then grouped the nanotubes into a cylinder-shaped forest, measuring about 50 micrometers tall and 1 millimeter wide, and centered the array within a 3 millimeter-wide, 7-millimeter long microfluidic channel.

The researchers coated the nanotubes in successive layers of alternately charged polymer solutions in order to create distinct, binding layers around each nanotube. To do so, they flowed each solution through the channel and found they were able to create a more uniform coating with a gap between the top of the nanotube forest and the roof of the channel. Such a gap allowed solutions to flow over, then down into the forest, coating each individual nanotube. In the absence of a gap, solutions simply flowed around the forest, coating only the outer nanotubes.

After coating the nanotube array in layers of polymer solution, the researchers demonstrated that the array could be primed to detect a given molecule, by treating it with antibodies that typically bind to prostate specific antigen (PSA). They pumped in a solution containing small amounts of PSA and found that the array captured the antigen effectively, throughout the forest, rather than just on the outer surface of a typical microfluidic element.

Wardle said that the nanotube array is extremely versatile, as the carbon nanotubes may be manipulated mechanically, electrically, and optically, while the polymer coatings may be chemically altered to capture a wide range of particles. He said an immediate target may be biomarkers called exosomes, which are less than 100 nanometers wide and can be important signals of a disease’s progression.
“Science is really picking up on how much information these particles contain, and they’re sort of everywhere, but really hard to find, even with large-scale equipment,” Wardle said. “This type of device actually has all the characteristics and functionality that would allow you to go after bioparticles like exosomes and things that really truly are nanometer scale.”

This research was funded, in part, by the National Science Foundation.

Source: Massachusetts Institute of Technology

新设备使用碳纳米管捕捉分子
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    一个由碳纳米管组成的有图案和圆柱形的结构。（图像：由研究人员提供）

来自麻省理工学院的工程师发明了一种利用碳纳米管森林捕捉难以察觉的分子的新技术，

该团队利用大量垂直排列的碳纳米管修改了一个简单的微流频道，这种滚制的碳原子点阵有点类似细铁丝网围栏极小的管子。研究者们提前设计了一个可以使碳纳米管两端保持竖立的方法，就好像森林中的树木一样。通过这种方法，他们创造了携带微流体装置的透水性碳纳米管的三维立体组，流体可以从中流动穿过。

当前，在微工程力学和纳米技术期刊上发布的研究中，研究者们已经让纳米管数列能够捕捉某些分子。想要做到这一点，该团队利用交替电荷的高分子聚合物在数组上进行逐层涂层，

麻省理工学院航空航天布Brian Wardle教授说：“你可以想到林中的每个纳米碳管都被利用不同高分子聚合物层进行同中心地涂层，如果你从横切面描绘它，它就像树上的铃铛一样。”

碳纳米管的聚合物涂层也可以通过化学方式对流经碳纳米管林的特殊粒子进行约束操作。为了检验这一想法，研究者应用既定技术通过绑定的前列腺特异性抗原的抗体来处理碳纳米管的表面，这种抗体是常见的实验目标。相比没有聚合物涂层的数组，这种有聚合物涂层的数组捕获了多出40%的抗原。

Wardle说碳纳米管与多分子涂层的结合可以帮助更好地调整微流体设备来捕捉极少和及稀少的粒子，如，某些病毒和蛋白质。

 “更小的生物粒子包含着非常丰富的信息，我们目前仍不能接近如微流体芯片类的点诊断（医疗检测）设备，”这篇论文的合著作者Wardle说：“碳纳米管数组确实可能是以这种生物粒子级别为目标的平台。”

    这篇论文的带头作者是曾为研究生而现在担任安信系统工程师Allison Yost。这篇论文的其他作者包括研究生Setareh Shahsavari 、博士后Roberta Polak、工程学院教学革新教授Gareth McKinley、材料科学与工程教授Michael Rubner，以及Raymond A. 、Helen E. St. Laurent教授和化学工程教授Robert Cohen.。

一个可渗透的森林
纳米碳管已经成为紧张的科学研究中的一个学科，因为它们占有特殊的电器科学、机械学和光学性质。但是它们在微流体方面的使用还未曾被很好地开发过，Wardle说碳纳米管是理想的平台，因为它们的特性可能被用来吸引某些纳米级分子。另外碳纳米管99%是可渗透的，这就意味着一个纳米碳管有1%是碳，另外99%是空气。

Wardle说：“这正是你想要的，你需要将许多液体从这种材料中流出排除你不想要的并抓住伱想要寻找的。”

不仅如此，Wardle说，相比在传统微流体的二维表面，三维的碳纳米管森林将提供更多目标分子可能在其互相作用的表面面积。

“俘获效率可能和表面面积成比例，”Wardle注释说。

一个通用的数组

通过使用化学蒸汽沉积和光刻法将碳纳米管括展和复制到硅片上，这个团队将碳纳米管的三维数组整合成一个微流体装置。然后他们将纳米管分类放进圆筒形状的森林中，大概50微米高1微米宽，并以数组为中心形成一个3微米宽7微米厂的微流通道。

为了在每个纳米管附近制造出独特的粘合层，研究者们在纳米管上覆盖了交替带电聚合物溶液的连续涂层。为了做到这一点，他们让每种溶液流过这个通道，发现它们能创造出一种带有纳米管森林顶端和这个通道最高处空隙的更加均匀的溶液。这样的缝隙允许溶液溢出然后流进森林中，给每个碳纳米管进行涂层。没有这种缝隙，溶液只能简单地在森林附近流动，最终只给外面的纳米管进行涂层。

在给碳纳米管涂上一层层聚合物溶液之后，通过典型绑定在前列腺特异性抗原的抗体（PSA）来处理纳米管，研究者们已经证明这一数组已经做好了准备探测一个给出的分子。他们用泵吸入一种带有少量PSA的溶液，发现这种数组高效捕获了抗体，贯穿整个碳纳米管森林而不是仅仅是一种典型微流体要素的外表面。

Wardle说纳米管数组是极其通用的，因此碳纳米管可能被应用于机械学、电力学和光学上，而这种聚合物涂层可以通过化学方式改造来捕获更大范围的分子。他说当下的目标是被称作外来体的生物记号，这种生物记号小于100毫微米宽，也许是医疗进步非常重要的信号。

 “科学正在观察这些分子包含多少信息，它们有些无处不在，但甚至用大比例尺的设备确实也很难找到，”Wardle说。“这种设备具有的所有的特性和功能允许你设法得到生物粒子，比如外来体和真正微米级的事物。”

这项研究由美国国家科学基金会提供部分资金。

资料来源：麻省理工学院

Practical Application（实际应用）
Scientists create 'nanoreactor' for the production of hydrogen biofuel
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An artist's rendering of P22-Hyd, a new biomaterial created by encapsulating a hydrogen-producing enzyme within a virus shell. | Photo by Trevor Douglas
Scientists at Indiana University have created a highly efficient biomaterial that catalyzes the formation of hydrogen -- one half of the "holy grail" of splitting H2O to make hydrogen and oxygen for fueling cheap and efficient cars that run on water.
A modified enzyme that gains strength from being protected within the protein shell -- or "capsid" -- of a bacterial virus, this new material is 150 times more efficient than the unaltered form of the enzyme.
The process of creating the material was recently reported in "Self-assembling biomolecular catalysts for hydrogen production" in the journal Nature Chemistry.
"Essentially, we've taken a virus's ability to self-assemble myriad genetic building blocks and incorporated a very fragile and sensitive enzyme with the remarkable property of taking in protons and spitting out hydrogen gas," said Trevor Douglas, the Earl Blough Professor of Chemistry in the IU Bloomington College of Arts and Sciences' Department of Chemistry, who led the study. "The end result is a virus-like particle that behaves the same as a highly sophisticated material that catalyzes the production of hydrogen."
Other IU scientists who contributed to the research were Megan C. Thielges, an assistant professor of chemistry; Ethan J. Edwards, a Ph.D. student; and Paul C. Jordan, a postdoctoral researcher at Alios BioPharma, who was an IU Ph.D. student at the time of the study.
The genetic material used to create the enzyme, hydrogenase, is produced by two genes from the common bacteria Escherichia coli, inserted inside the protective capsid using methods previously developed by these IU scientists. The genes, hyaA and hyaB, are two genes in E. coli that encode key subunits of the hydrogenase enzyme. The capsid comes from the bacterial virus known as bacteriophage P22.
The resulting biomaterial, called "P22-Hyd," is not only more efficient than the unaltered enzyme but also is produced through a simple fermentation process at room temperature.
The material is potentially far less expensive and more environmentally friendly to produce than other materials currently used to create fuel cells. The costly and rare metal platinum, for example, is commonly used to catalyze hydrogen as fuel in products such as high-end concept cars.
"This material is comparable to platinum, except it's truly renewable," Douglas said. "You don't need to mine it; you can create it at room temperature on a massive scale using fermentation technology; it's biodegradable. It's a very green process to make a very high-end sustainable material."
In addition, P22-Hyd both breaks the chemical bonds of water to create hydrogen and also works in reverse to recombine hydrogen and oxygen to generate power. "The reaction runs both ways -- it can be used either as a hydrogen production catalyst or as a fuel cell catalyst," Douglas said.
The form of hydrogenase is one of three occurring in nature: di-iron (FeFe)-, iron-only (Fe-only)- and nitrogen-iron (NiFe)-hydrogenase. The third form was selected for the new material due to its ability to easily integrate into biomaterials and tolerate exposure to oxygen.
NiFe-hydrogenase also gains significantly greater resistance upon encapsulation to breakdown from chemicals in the environment, and it retains the ability to catalyze at room temperature. Unaltered NiFe-hydrogenase, by contrast, is highly susceptible to destruction from chemicals in the environment and breaks down at temperatures above room temperature -- both of which make the unprotected enzyme a poor choice for use in manufacturing and commercial products such as cars.
These sensitivities are "some of the key reasons enzymes haven't previously lived up to their promise in technology," Douglas said. Another is their difficulty to produce.
"No one's ever had a way to create a large enough amount of this hydrogenase despite its incredible potential for biofuel production. But now we've got a method to stabilize and produce high quantities of the material -- and enormous increases in efficiency," he said.
The development is highly significant according to Seung-Wuk Lee, professor of bioengineering at the University of California-Berkeley, who was not a part of the study.
"Douglas' group has been leading protein- or virus-based nanomaterial development for the last two decades. This is a new pioneering work to produce green and clean fuels to tackle the real-world energy problem that we face today and make an immediate impact in our life in the near future,” said Lee, whose work has been cited in a U.S. Congressional report on the use of viruses in manufacturing.
Beyond the new study, Douglas and his colleagues continue to craft P22-Hyd into an ideal ingredient for hydrogen power by investigating ways to activate a catalytic reaction with sunlight, as opposed to introducing elections using laboratory methods.
"Incorporating this material into a solar-powered system is the next step," Douglas said.
This research was supported by the U.S. Department of Energy.
科学家打造用于生产生物燃料氢的“纳米反应器”
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一个艺术家对于P22-HYD的渲染，由内的病毒外壳包封一个氢生成酶创造了一个新的生物材料。 |图片由特雷弗·道格拉斯提供。

印第安纳大学的科学家已经建立了一个高效的生物材料，可以催化氢的形成 – 代表分裂水的“圣杯”，来制造氢气和氧气，为利用水运行的汽车提供廉价和节能的燃料。

一种修饰酶，通过蛋白质外壳内的保护获得强度 - 或“衣壳”- 一种细菌病毒的，这种新材料的有效性是未改变形式酶的150倍以上。

创建材料的方法，最近报道在自然化学杂志上，题目为“用于生产氢气的自组装生物分子催化剂”。

 “从本质上讲，我们已经获取了病毒的能力，来自我组装无数的遗传组成部分，并纳入一个非常脆弱和敏感的酶，具有显著的吸收质子和分离出氢气的性能，”领导这项研究的IU布卢明顿艺术和科学学院化学系的Earl Blough化学教授特雷弗·道格拉斯说。“最终的结果是一个病毒样颗粒，作用和催化生产氢的高度复杂的材料一样”。

其他促成了该研究的IU科学家是Megan C. Thielges，化学助理教授; Ethan J. Edwards，博士学位学生;和Paul C. Jordan，Alios BioPharma的一个博士后研究员，他在学习期间是IU的博士学生。

用于创建酶，氢化酶的遗传物质，是通过来自常见细菌大肠杆菌的两个基因，插入保护衣壳内，使用这些IU的科学家以前开发的方法实现的。该基因，hyaA和hyaB，是大肠杆菌中的两个基因，用于编码氢酶的关键亚基。衣壳来源于称为噬菌体P22的细菌病毒。

所得的生物材料，被称为“P22-HYD，”不仅比未改变的酶更有效的，而且是通过在室温下的简单的发酵方法生产。

相比目前用于创建燃料电池的其他材料，该材料可能是便宜得多和产生更环保。那件昂贵和稀有的金属铂，例如，通常用于催化氢为燃料的产品，如高端概念车。

 “这种材料堪比铂金，除了它是真正的可再生，”道格拉斯说。“你不需要挖掘它，你可以在常温下大规模利用发酵技术制造它，它是可生物降解。这是一个制造非常高端的可持续材料的非常绿色环保工艺。”

此外，P22-HYD既能打破水的化学键来产生氢，同时也能相反的重组氢和氧进行发电。“反应是双向的 - 它可以被使用，既可以作为氢气制造的催化剂或作为燃料电池用的催化剂，”道格拉斯说。

氢化酶的形式是三种自然界存在的之一：二铁（FEFE） - ，铁-只（铁只） - 和氮-铁（NiFe）-氢化酶。第三种形式被选定为新的材料，因为它能够方便地集成生物材料和容忍暴露于氧气。

NiFe-氢化酶还获得了显著的较大抗性，对于环境中化学品对封装进行的破坏，并且其保留在室温下进行催化的能力。未改变的NiFe-氢化酶，相反地，很容易受到环境中化学物质的破坏，和在高于室温的温度下分解 - 这两者使未保护酶在生产和商业化产品的使用中不是一个好的选择，如汽车。

这些感受是“一些关键原因，这些酶以前没有实现它们在技术方面的承诺，”道格拉斯说。另一个原因是它们难以产生。

 “没有人曾经有一个方法来制造一个足够大量的该氢化酶，尽管其在生物燃料生产方面具有令人难以置信的潜力，但现在我们已经有了一个方法，来稳定生产高量的材料 - 和效率方面巨大的提高，”他说。

根据Seung-Wuk Lee的说法，发展是非常显著的，他是加州大学伯克利分校的生物工程学教授，同时没有参与该项研究。

 “道格拉斯”的团队在过去的二十年一直引领蛋白质或病毒为基础的纳米材料的发展。这是一个新的创举，生产绿色和清洁燃料，以解决我们今天面临的现实世界的能源问题，并在不久的将来立即对我们的生活产生影响，” Lee说，他们的工作在关于生产中使用病毒的美国国会报告中被引用。

除了新的研究，道格拉斯和他的同事们继续将P22-HYD转化为氢气发电的理想成分，通过探索方法来激活阳光催化反应，而不是使用的实验室方法进行选择。

 “将该材料掺入到一个太阳能系统中是下一个步骤，”道格拉斯说。

这项研究是由美国能源署支持。
Diagnostics with birefringence 
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Here is a birefringence pattern of a sample positive to Ebola infection. (Image: ETH Zurich/Jijo Vallooran)

Nothing could be simpler: a drop of blood is placed on a special carrier substance; after a wait of a few minutes, the slide is placed on a device that emits polarised light thanks to an inexpensive polarisation filter. It is covered with a lid containing a second polarisation filter, which blocks the light from all materials except crystalline or materials with directional properties.

If light is visible through the cross-polariser filter, a positive diagnosis is made. Through this an immediate 'yes or no' screening is possible. It is also possible to measure the light intensity, and thus the amount of the pathogen, through a simple light meter plugged into a smartphone and controlled via an app.

What sounds almost like science fiction has now become reality. The research group led by Raffaele Mezzenga, Professor of Food and Soft Materials, has recently published a scientific paper in which it introduces a new rapid test that can detect not only malaria parasites but also viruses such as HIV or Ebola, diverse bacteria or biomarkers, like glucose or cholesterol.

The detection methods are not only extremely fast; they are also considerably less expensive when compared with other detection methods. The polarisation device costs just CHF 20, says Jijo Vallooran, first author of the paper, which has just been published in the journal Advanced Functional Materials.

Exploited birefringence

Although the concept behind this new technology is very general and appears so easy to operate, the scientific basis underlying the invention of the ETH researchers is extremely complex.

The scientists use the phenomenon of birefringence of polarised light from the lipid based lyotropic liquid crystals, which consist of self-assembled structures of fat molecules in water. The group of Prof. Mezzenga has been working with these liquid crystals for long time and exploits them also for other applications, such as drug delivery and protein crystallisation.

Lyotropic liquid crystals organise themselves into special networks with unique symmetry, which means that their basic motif repeats itself periodically. In the case of liquid crystal cubic phases, the channels are made of lipid bilayer membranes in water and have a diameter of just a few nanometres, so only few free water molecules are available in the liquid crystal, whereas the majority is bound to the channel walls. These liquid crystal cubic phases are isotropic, or so to say, do not have any birefringent properties, which means that if a slide with a layer of lyotropic liquid crystal films is placed under a light source that allows polarised light to pass through, it appears black when observed through another polarizer tilted at 90°.

Enzymatic reactions generate a signal

To achieve birefringence and thus receive a signal, the researchers reached again into their bag of tricks: they added certain enzymes to the liquid crystal to allow a chemical reaction to take place in the nanotubes. Since only a small amount of water is freely available in the nanotubes, the products of the reactions precipitated together to form crystals, which are themselves birefringent.

A closer look at the sample through a second polarisation filter placed above it and perpendicular to the first shows a light pattern in instances where the enzyme has reacted with the substance tested. "This birefringence pattern is the only signal that we need to use for diagnostics and analysis," says Mezzenga.

At the beginning of their research, the scientists tested their system with chemical compounds that can be enzymatically converted. They then refined their method and adapted it for medically relevant substances, such as glucose and cholesterol. In further steps, they broadened the scope to tests on bacteria and viruses, starting with the HIV virus.

Eventually, Mezzenga, Vallooran and colleagues, were able to show that their method could also be adapted to diagnose malaria caused by Plasmodium parasites. "Plasmodium parasite invades erythrocytes and digests haemoglobin. The heme component, which is toxic to the parasites, is crystallised and thus has inherently birefringent surfaces. So it's not necessary to mark it with antibodies and no enzymatic reaction is required" explains Mezzenga.

Normally, viruses and bacteria must be made visible and chemically active with specific antibodies with enzymes coupled to them before they can be detected by birefringence.

Flexible, inexpensive, practical

"Our test system can be extended to a large number of different viruses or bacteria. It is totally flexible," stresses Vallooran. As it is so easy to use and because only one set of antibody-enzyme conjugates is necessary to detect viruses, the ETH researchers believe it can be used particularly in areas where expensive laboratory equipment is otherwise unaffordable. "Other than a refrigerator to store the antibodies and enzymes, the user needs only the box to detect the polarised light and the lipid carrier substance. This is very inexpensive," says Vallooran.

Pathogens such as HIV or even Ebola can be detected very rapidly, and a reliable result received within less than an hour. "Our technology is very suitable for use in the field and the early detection of diseases."

The researchers have also filed a patent application for the new technology. "We want to produce something genuinely useful," says Vallooran. The potential for this method of detection is extremely high, particularly when new diseases that spread rapidly flare up, such as Malaria or Ebola. But more funding is still needed to bring the development to the market and the ETH researchers are actively working on it.

Source: ETH Zurich
具有双折射的诊断

[image: image14.jpg]



有一种对埃博拉病毒感染具有积极活性的双折射模式。（图片：苏黎世/吉约•瓦洛拉）

没有比这更简单的了：将一滴血放置在一个特殊的载体物质上；等待几分钟之后，将该载玻片放置在一个由于廉价的偏振滤波器而发射出偏振光的设备上。它被一个包含了第二个偏振光滤光器的盖子所覆盖，从而阻断了除结晶或具有方向特性的材料以外的所有材料发射的光。

如果通过交叉偏振滤波器可以看见光，那么就做出阳性诊断。通过这种立即的“是或否”的筛选是有可能做到的。另外，也有可能测量光的强度，从而通过一个简单的插入智能电话并且通过一个程序进行控制的光米测量病原体的容量。

听起来像是科幻小说一样的事情现在已经成为现实了。由食品和软件材料方面的教授拉斐尔•梅曾加领导的研究小组最近发表了一份科学论文，该论文介绍了一种新的快速测试，它不仅能够检测出疟原虫，而且能够检测出一些病毒，例如HIV或埃博拉，多样化的细菌或生物标志物，例如葡萄糖或胆固醇。

这种检测方法不仅速度很快；而且当与其他检测方法相比时，它们还相当的便宜。偏振器件的成本仅20瑞士法郎，这篇刚刚发表于《先进功能性材料》杂志的论文的主要作者吉约•瓦洛拉表示。

充分运作的双折射

虽然这项新技术的概念非常笼统并且似乎操作便利，但是ETH研究人员的发明所依据的科学基础是极其复杂的。

科学家利用的是脂质溶致液晶偏振光的双折射现象，脂质溶致液晶是由水中脂肪分子的自组装结构组成的。梅曾加教授的研究小组在很长一段时间内一直都在研究这些液晶，并且也将它们运用于其他应用，例如药物输送及蛋白质结晶。

溶致液晶将其自身组装进具有独特对称性的特殊网络中，这意味着它们的基本图形会定期进行自我重复。在液晶立方相的情况下，通道是由水中的脂质双层膜形成的，并且直径仅有几纳米，因此在液晶中只有极少量的自由水分子是可用的，而大部分水分子都与通道壁相结合。这些液晶立方相是各向同性的，或者可以说，并不具有任何的双折射特性，这意味着如果将一个拥有一层溶致液晶薄膜的载片放置在允许偏振光通过的光源下，那么当通过另一个倾斜90°的偏振片进行观察时会出现黑色。

酶反应产生了一个信号

为了实现双折射从而接收到一个信号，研究人员再次将手伸向了他们的锦囊：他们在液晶中增加了某些酶从而仅纳米管中发生化学反应。由于在纳米管中只有少量的自由水是可用的，因此该反应的产物会一同沉淀形成晶体，而晶体本身就具有双折射。

通过一个放置在它上方并且与第一个偏振过滤器垂直的偏振过滤器对该样品进行的仔细观察在酶与测试物质发生反应的实例中显示出了一个光的图案。“这个双折射图案是我们需要用于诊断和分析的唯一信号，”梅曾加表示。

在他们研究开始时，科学家们利用可酶促转化的化学化合物测试了他们的系统。之后，他们细化了他们的方法并且将其应用于与医学相关的物质，例如葡萄糖和胆固醇。在进一步的操作中，他们将范围扩大到了对细菌和病毒的测试，开始测试的艾滋病毒。

最终，梅曾加、瓦洛拉及其同事们能够表明，他们的方法也可以用于诊断由疟原虫造成的疟疾。“恶性疟原虫会侵入红细胞，然后消化血红蛋白。对寄生虫具有毒性的血红素成分是结晶体，并且因此具有固有的双折射表面。因此，没有必要将其用抗体进行标记，也不需要酶促反应，”梅曾加解释道。

通常情况下，病毒和细菌在通过双折射被检测出来之前必须变得可视化并且与与其连接的具有酶的特异性抗体产生化学活性。

灵活，廉价，实用

“我们的测试系统可以扩展到大量不同的病毒或细菌。它非常灵活，”瓦洛拉表示。由于它是如此易于使用，并且由于检测病毒仅需要一组抗体-酶偶联物，ETH的研究人员认为它特别适用于难以负担昂贵的实验室设备的地方。“除了存储抗体和酶和冰箱，用户只需要检测偏振光和脂质载体物质的盒子。这是非常便宜的，”瓦洛拉表示。

像HIV或者甚至是埃博拉这样的病原体通常以非常迅速的速度得到检测，并且能够在不到一个小时的时间内收到一个可靠的结果。“我们的技术非常适用于该领域以及疾病的早期检测。”

研究人员还为这项新的技术申请了专利。“我们希望产生真正有用的东西，”瓦洛拉表示。这种检测方法的潜能是非常高的，特别是当迅速传播的新疾病爆发时，例如疟疾和埃博拉病毒。但是，还需要更多的资金将这项发展带入市场，并且ETH的研究人员都在积极地从事这项工作。

资料来源：苏黎世联邦理工学院

Snake-Arm Robot Welds with Lasers

[image: image15.jpg]



Previous studies have suggested the fear of snakes started when mammals developed perceptive abilities capable of focusing on threatening things. Regardless of whether one’s fear approaches phobia—ophidiophobia—or just a passing revulsion, it may be an echo of an ancient mammalian fear pre-wired into the brain.  

But the snake’s sleek body allows it to navigate efficiently through a variety of terrains, including subterranean tunnels. And humans can learn something from that.

Recently, OC Robotics successfully demonstrated their snake-arm robot in an in-bore pipe welding feasibility test called the LaserPipe project.

“Modern industrial sites require regular maintenance to replace or repair deteriorated pipes,” according to the U.K.-based OC Robotics. “A result of the challenging environment, confined space and limited external access is that external orbital cutting and welding processes are not viable for many applications and, consequently, in-bore remote processing has generated significant interest in recent years.”

In the test, the snake-arm robot successfully demonstrated remote location of a weld joint, alignment of the laser, and in-bore laser welding.

The technology is driven by wire ropes and controlled via OC Robotics’ proprietary software.

“Snake-arm robots are ideally suited for confined and hazardous applications, as the motors, electronics and control systems are situated outside the environment, with only the arm itself being deployed into the work space,” according to OC Robotics.

The project was a collaboration with TWI Ltd.

Other institutions, such as Carnegie Mellon Univ., have developed snake robots for use in disaster relief. Additionally, the development has popped up in the medical field, among other areas.
机器蛇使用激光实现焊接操作

[image: image16.jpg]



先前的研究已经表明了对蛇的恐惧始于哺乳动物形成能够专注于危险的东西的感知能力时。无论人的害怕是达到了恐惧症的程度——恐蛇症还是只是一种暂时的厌恶之情，这都可能是远古的哺乳动物对天生的恐惧产生的反射。

但是蛇光滑的身体促使它能够有效地在各种地形中滑行，包括地下隧道。这一点人类可以从中学到一些东西。

最近，OC Robotics公司成功地展示了他们蛇形机械臂机器人（机器蛇）在一个封闭管道内焊接灵活性测试称为LaserPipe项目。

“现代工业场所都要求定期维护来更换或修补受损管道，”根据英国的OC Robotics公司介绍。”由于复杂的环境、密闭空间和有限的外部入口，许多工具在外部轨道切割和焊接过程中都得不到应用，因此封闭管内远程处理近年来引起广泛的关注。”

在这项测试中，机器蛇成功演示了焊缝的远程定位步骤、激光对准步骤和封闭管内激光焊接步骤。

这项技术是由钢丝绳带动并由OC Robotics公司的专用软件控制。

“机器蛇非常适合应用于狭窄的和危险的场合，它的发动机、电子学设备和控制系统都是位于外环境的，只要手臂本身进入到工作空间即可。”据OC Robotics公司介绍。

这是一项和TWI有限公司的合作项目。

其他机构，比如像卡内基梅隆大学已经有开发出应用于救灾的机器蛇了。此外，这项技术的发展也开始在医学领域和一些其他的领域中出现。
Organic & Polymer（有机高分子材料）

New Microscope Creates Near-real-time Videos of Nanoscale Processes 
State-of-the-art atomic force microscopes (AFMs) are designed to capture images of structures as small as a fraction of a nanometer — a million times smaller than the width of a human hair. In recent years, AFMs have produced desktop-worthy close-ups of atom-sized structures, from single strands of DNA to individual hydrogen bonds between molecules.

But scanning these images is a meticulous, time-consuming process. AFMs therefore have been used mostly to image static samples, as they are too slow to capture active, changing environments.

Now engineers at MIT have designed an atomic force microscope that scans images 2,000 times faster than existing commercial models. With this new high-speed instrument, the team produced images of chemical processes taking place at the nanoscale, at a rate that is close to real-time video.

In one demonstration of the instrument’s capabilities, the researchers scanned a 70- by-70-micron sample of calcite as it was first immersed in deionized water and later exposed to sulfuric acid. The team observed the acid eating away at the calcite, expanding existing nanometer-sized pits in the material that quickly merged and led to a layer-by-layer removal of calcite along the material’s crystal pattern, over a period of several seconds.

Kamal Youcef-Toumi, a professor of mechanical engineering at MIT, said the instrument’s sensitivity and speed will enable scientists to watch atomic-sized processes play out as high-resolution “movies.”

“People can see, for example, condensation, nucleation, dissolution, or deposition of material, and how these happen in real-time — things that people have never seen before,” Youcef-Toumi said. “This is fantastic to see these details emerging. And it will open great opportunities to explore all of this world that is at the nanoscale.”

The group’s design and images, which are based on the Ph.D. work of Iman Soltani Bozchalooi, now a postdoc in the Department of Mechanical Engineering, are published in the journalUltramicroscopy.

The big picture

Atomic force microscopes typically scan samples using an ultrafine probe, or needle, that skims along the surface of a sample, tracing its topography, similarly to how a blind person reads Braille. Samples sit on a movable platform, or scanner, that moves the sample laterally and vertically beneath the probe. Because AFMs scan incredibly small structures, the instruments have to work slowly, line by line, to avoid any sudden movements that could alter the sample or blur the image. Such conventional microscopes typically scan about one to two lines per second.

“If the sample is static, it’s ok to take eight to 10 minutes to get a picture,” Youcef-Toumi said. “But if it’s something that’s changing, then imagine if you start scanning from the top very slowly. By the time you get to the bottom, the sample has changed, and so the information in the image is not correct, since it has been stretched over time.”

To speed up the scanning process, scientists have tried building smaller, more nimble platforms that scan samples more quickly, albeit over a smaller area. Bozchalooi said that such scanners, while speedy, don’t allow scientists to zoom out to see a wider view or study larger features.

“It’s like if you were landing somewhere in the United States and have no clue where you’re landing, and are told wherever you land, you’re only allowed to look a few blocks around and up to a limited height,” Bozchalooi said. “There’s no way you can get a bigger picture.”

Scanning in synchrony

Bozchalooi came up with a design to enable high-speed scanning over both large and small ranges. The main innovation centers on a multiactuated scanner and its control: A sample platform incorporates a smaller, speedier scanner as well as a larger, slower scanner for every direction, which work together as one system to scan a wide 3-D region at high speed.

Other attempts at multiactuated scanners have been stymied, mostly due to the interactions between scanners: The movement of one scanner can affect the precision and motion of the other. Researchers have also found that it’s difficult to control each scanner separately and get them to work with every other component of a microscope. To scan each new sample, Bozchalooi said a scientist would need to make multiple tunings and adjustments to multiple components in the instrument.

To simplify the use of the multiactuated instrument, Bozchalooi developed control algorithms that take into account the effect of one scanner on the other.

“Our controller can move the little scanner in a way that it doesn’t excite the big scanner, because we know what sort of motion triggers this scanner, and vice versa,” Bozchalooi said. “In the end, they’re working in synchrony, so from the perspective of the scientist, this scanner looks like a single, high-speed, large-range scanner that does not add any complexity to the operation of the instrument.”

After optimizing other components on the microscope, such as the optics, instrumentation, and data acquisition systems, the team found that the instrument was able to scan a sample of calcite forward and backward, without any damage to the probe or sample. The microscope scans a sample faster than 2,000 hertz, or 4,000 lines per second — 2,000 times faster than existing commercial AFMs. This translates to about eight to 10 frames per second. Bozchalooi said the instrument has no limit on imaging range and for a maximum probe speed, can scan across hundreds of microns, as well as image features that are several microns high.

“We want to go to real video, which is at least 30 frames per second,” Youcef-Toumi said. “Hopefully we can work on improving the instrument and controls so that we can do video-rate imaging while maintaining its large range and keeping it user-friendly. That would be something great to see.”

This research was supported, in part, by the Center for Clean Water and Clean Energy at MIT and KFUPM, and by National Instruments.

Source: Massachusetts Institute of Technology
新型显微镜捕捉纳米级过程的近实时视频
先进的原子力显微镜（AFMs）设计可以用于捕捉尺寸小于1纳米的构造图像-比人类头发丝还细100万倍。近年来，原子力显微镜成功捕捉到完美的原子尺寸的结构特写，从单股DNA到个体分子间氢键。

但扫描这些图像是一个细致的、耗时的过程。原子力显微镜因此已主要用于静态样本的成像，他们的速度慢得易于捕捉动态的，不断变化的环境。

现在，麻省理工学院的工程师们设计了一种原子力显微镜，扫描图像的速度比现有商业模型快2000倍。采用这种新型高速仪器，团队捕捉纳米级化学过程的图像，其速度接近实时视频。

在一个仪器能力的演示中，研究人员扫描了70X70微米方解石样本，样本先浸泡在脱离子水和后来置于硫酸中。团队观察到酸腐蚀方解石，扩大了已经存在的材料中的凹坑纳米尺寸，材料迅速溶解，并导致方解石沿着晶体图案一层层剥离，过程持续了几秒钟。

麻省理工学院机械工程教授Kamal Youcef-Toumi说，这个仪器的灵敏度和速度将使科学家能够观察原子大小的过程中像上演高分辨率的“电影”。

Youcef-Toumi说：“人们可以看到，例如，材料的冷凝、晶核形成、溶解或沉积，以及这些过程如何实时发生-人们之前从来没有见过，看到这些细节的出现是梦幻般的。它将为探索纳米级的整个世界创造更多机会。”

团队的设计和图像，是基于Iman Soltani Bozchalooi博士的工作，现在是机械工程系博士后，发表在《超级显微镜》杂志上。

大照片

原子力显微镜通常使用超细探针来扫描样品，或针，掠过一个样品表面，追踪其形貌，类似于一个盲人读盲文。样品放置在一个可移动的平台或扫描仪上，样品可以在探针下方进行横向和垂直移动。因为原子力显微镜扫描非常小的结构，仪器必须慢慢地工作，逐行的，以避免任何突然的移动可能改变样品或污损图像。这种传统的显微镜通常每秒钟扫描1到2行。

Youcef-Toumi 说：“如果样品是静态的，可以花8到10分钟来获取图片，但是如果样本是变化的，那么就可以想象如果你从顶部开始慢慢地扫描。当你到达底部的时候，样品已经改变，所以在图像中的信息是不正确的，因为它已经随着时间而伸展。”

为了加快扫描过程，科学家们已经尝试构建更小，更灵活的平台，即使在一个较小的区域扫描样品更快速。bozchalooi说，这样的扫描仪，快速的同时，科学家不能缩小以查看较宽的视角或研究较大的特写。

Bozchalooi说：“这就好比如果你要降落在美国，你不知道在哪里降落，被告知可以降落在任何地方，你只能看周围的几块区域和有限的高度，没有办法可以得到更大的照片。”

同步扫描

Bozchalooi提出一种设计使高速扫描大小范围均可。主要创新点在多驱动扫描仪及其控制：样品台每个方向设置了更小、更快的扫描仪以及更大的、更慢的扫描仪，这些扫描仪作为一个系统共同工作可以高速扫描三维区域。

关于多驱动扫描仪其他尝试受阻，主要是由于扫描仪之间的相互影响：一个扫描仪的运动影响其他扫描仪的精度和运动。研究人员还发现，很难单独控制每个扫描仪，使其与显微镜其他元件配合工作。bozchalooi说，为扫描每个新样品，，科学家需要在仪器进行多次调谐以及多个元件的调整。

为简化多驱动仪器的使用，Bozchalooi研发了考虑一个扫描仪对其他扫描仪影响的控制算法。 

Bozchalooi说:“我们的控制器可以在没有影响大扫描仪条件下移动小扫描仪，因为我们知道什么样的运动触发这种扫描仪，反之亦然。最终，他们在同步工作，所以从科学家的角度来看，这个扫描仪看起来像一个单一的，高速，大范围扫描仪，不会增加仪器的任何复杂操作。”

在对显微镜上其他部件如光学、仪器仪表和数据采集系统进行优化后，研究小组发现，仪器能够对方解石样品进行前移扫描和后移扫描，探针或样品没有任何损害。显微镜扫描样本速度超过2000赫兹或每秒4000行，比现有的商用原子力显微镜速度快2000倍。这种速度相当于每秒约8到10帧。Bozchalooi说,仪器上的成像范围和最大探测速度没有限制，可以扫描几百微米，以及图像特写只有几微米的高。

Youcef-Toumi 说：“我们想要实时视频，速度至少30帧每秒，希望我们可以改进仪器和控制，以便我们可以做视频成像，同时保持其大范围和友好界面。那将是值得期待的事情。”

这项研究部分资助来自麻省理工学院和石油矿产大学清洁水和清洁能源中心，美国国家仪器公司。

来源：麻省理工学院

New Fluorescent Dye Helps Scientists See Under The Skin
Stanford Univ. scientists developed new molecular fluorescent dyes capable of being injected into the patient that both improve imaging depth and safety compared to previous dyes.

“Fluorescent imaging of biological systems in the second near-infrared window (NIR-II) can probe tissues at centimeter depths and achieve micrometer-scale resolution at depths of millimeters,” the researchers wrote in their paper appearing in Nature Materials. “Unfortunately, all current NIR-II fluorophores are excreted slowly and are largely retained within the reticuloendothelial system, making clinical translation nearly impossible.”

The technology has potential use as a diagnostic tool.

Already, dyes are used in the medical field. Doctors inject a dye into patient's bloodstream in an eye test known as fluorescein angiography. The dye travels from the arm to the blood vessels in the eyes in a matter of seconds, giving doctors a view into the blood vessels’ configuration.

For a while, researchers have worked at creating dyes that emit long wavelengths near infrared light. Such a dye would be capable of being viewed via a special camera and projected on a monitor. The long wavelengths ensure the light escapes from the skin with negligible scattering, allowing for better images.   

However, there are safety concerns. According to Stanford Univ., “Some (dyes) made from carbon nanotubes or quantum dots can linger in the body for days and months, caught in the liver and spleen, before being excreted slowly.” This has prevented the technologies implementation in humans.

The new dye, according to the researchers, is 90% excreted through the kidneys within 24 hours. “The fluorophore outperformed indocyanine green (ICG)—a clinically approved NIR-I dye—in resolving mouse lymphatic vasculature and sentinel lymphatic mapping near a tumor,” the researchers wrote.
“The difficulty is how to make a dye that is both fluorescent in the infrared and water soluble,” said Alex Antaris, the first author of the paper. “A lot of dyes can glow but are not dissolvable in water, so we can’t have them flowing in human blood. Making a dye that is both is really the difficulty. We struggled for about three years or so and finally we succeeded.”    

The researchers believe the dye has applications as a surgical guide, as it can be captured in video in real-time.

新的荧光染料帮助科学家在皮下进行观察

斯坦福大学的科学家开发了能够被注射到患者体内的新的分子荧光剂燃料，与之前的染剂相比，其既提高了成像深度，也增加了安全性。
“在第二个近红外窗口（NIR- II）的生物系统的荧光成像可以在厘米的深度上探测组织，在毫米的深度上实现微米级的分辨率，”研究人员在发表在《自然材料》杂志中的一篇论文上写道，“不幸的是，目前所有的NIR-II荧光团都会被慢慢排出体外，并且大部分都停留在网状内皮系统内，这使得临床转化几乎是不可能的。”
该技术具有作为诊断工具的潜在用途。
染剂已经被用在医疗领域了。在一个被称为荧光素血管造影术的眼测试中，医生会把一种染剂注入到病人的血液中。该染剂在几秒钟的时间内从手臂运行到眼部的血管中，使得医生可以看到眼部血管的结构。
有一段时间，研究人员一直致力于创造可以发射近红外光的长波长的燃料。这种燃料将能够通过特殊的照相机观察到，并投射在监视器上。长波长确保光逃避具有可忽略的散射的皮肤，从而获得更好的图像。
但是，也有安全问题，据斯坦福大学城，“有些用碳纳米管或者量子点制成的燃料可以在人体内逗留几天以及几个月，在被慢慢排出体外之前会停留在肝和脾中。”这组织了该技术在人类上的实施。
据研究人员称，新的染剂会在24小时之内从肾脏内排出90%。“在解决小鼠肿瘤附近绘制的淋巴管和前哨淋巴结中，该荧光剂胜过吲哚菁绿（ICG）——一种临床批准的NIR-I染剂。”研究人员写道。
“困难在于，如何制成一个兼具荧光红外性和水溶性的染剂，”该论文的第一作者Alex Antaris说，“很多染剂都可以发光，但是它们不具水溶性，所以我们不能让他们在人体血液中流淌。制成具有这两种特性的染剂真的非常困难。我们奋斗了大概三年左右的时间，最后我们终于成功了。”
研究人员认为，染剂可以作为外科向导的应用价值，因为它可以在视频中实时被捕获。

Training Driverless Cars to “See”
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This is an example of SegNet in action: the separate components of the road scene are all labelled in real time. Credit Alex Kendall
Side-by-side, the images only resemble one another in terms of geometrics.

In the left photograph, a lone rural road stretches out, edged by fields of grass. A stop sign stands on the road’s right side and a utility pole with electrical wires is center.

The right image is a splash of colors, the road represented by purple, the road markings in orange, the stop sign in pink. Each of the 12 colors represents a category of object one might encounter on the road. 

One day, this may be how driverless cars see.

“Vision is our most powerful sense and driverless cars will also need to see,” said Prof. Robert Cipolla, of the Univ. of Cambridge. “But teaching a machine to see is far more difficult than it sounds.”
Cipolla and colleagues have designed two new systems that can recognize objects in the road and orient a user’s location with merely cameras, including smartphone cameras.

The first system—called SegNet—eschewed sensors such as radar and LIDAR to accomplish object recognition. Researchers trained the system using a form of machine learning known as supervised learning. A team of Cambridge undergrads labeled every pixel in 5,000 images, and trained the machine system with the information for two days.

The method was similar to how humans learn via example. However, with a machine it’s not a simple one and done task.

For instance, a child may successfully recognize what a bicycle is after one example, and then apply that knowledge to different types of bicycles. A machine may need many more—perhaps thousands of more—examples to achieve the same recognition ability.

“It’s remarkably good at recognizing things in an image, because it’s had so much practice,” said Alex Kendall, a PhD student in the the university’s Dept. of Engineering. “However, there are a million knobs that we can turn to fine-tune the system so that it keeps getting better.”

Trained primarily with images from the highway and urban environments, the system does surprisingly well in rural environments. It can be demoed here.

While SegNet detects a car’s surroundings, a second system is capable of determining a user’s location by analyzing a single image of the surrounding environment.
It can work indoors, in tunnels, and other areas where GPS systems are unreliable. The researchers tested the system on a kilometer-long stretch of the street King’s Parade in Cambridge. It successfully determined location and orientation within a few meters and a few degrees, according to the researchers.  

While the advances are promising, it may be some time before they’re implemented into autonomous vehicles.

“In the short term, we’re more likely to see this sort of system on a domestic robot—such as a robotic vacuum cleaner, for instance,” said Cipolla. “It will take time before drivers can fully trust an autonomous car, but the more effective and accurate we make these technologies, the closer we are to the widespread adoption of driverless cars and other types of autonomous robotics.”   
培训无人驾驶汽车 “看路”
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这是SegNet行动的一个例子：道路场景的单独部件都被实时标了出来。Alex Kendall信贷

并排式的，图像只在几何形状方面跟其他的相似。
在左边的照片中，一个孤独的乡村公路延伸出去，以草场为边缘。一个停止标志矗立在道路的右边，一个带有电线的电线杆是中心。
右边的图像是一个醒目的咽喉，紫色代表道路，橙色代表道路标线，而停止的标示是粉色的。12个颜色中的每一种颜色都代表了人们在路上可能会遇到的一类对象。
将来有一天，这可能就是无人驾驶汽车看路的方式。
“视觉是我们最强大的感官，而无人驾驶汽车也需要能看路，”剑桥大学的Robert Cipolla教授说，“但是教一台机器看路远比它听起来的要困难的多。”
Cipolla和他的同时设计了两个新系统，这两个系统可以识别路上的物体，并且只用摄像机（包括智能手机摄像机）就能定位用户的位置。

第一个系统——成为SegNet——避免了类似雷达和激光雷达这类传感器来完成物体识别。研究人员使用一种被称为监督学习模式的机器学习形式来训练系统。一组剑桥大学的本科生标记出了5000张图片中的每一个像素，并用这些信息训练了这个机器系统两天。
该方法类似于人类通过榜样进行学习。然而，在一台机器上，它就不是一个简单的易实现的任务了。
比如说，在给出一个例子后，一个孩子可能会成功地认识到什么是自行车，然后将这些知识运用到不同类型的自行车上。一台机器可能会需要更多——也许多到成千上万个——的实例才能达到同样的识别能力。
“它在识别图像中的食物这方面是出类拔萃的，因为它进行了这么多的实践，”剑桥大学工程系的博士生Alex Kendall说，“不过，我们可以旋转一百万个旋钮来对系统进行微调，这样它可以越来越好。”
虽然主要用高速公路和城市环境的图像进行训练，但是该系统在农场环境的识别方面也做的出奇的好，它可以在这里进行示范。

在SegNet检测一辆车周围环境的同时，第二个系统能够通过分析一张图像的周围环境来确定用户的位置。
它可以在室内、隧道和其他GPS系统不能使用的地方工作。研究人员在剑桥大学一条一千公里长的大街国王大道上测试了该系统。它成功在几米和几度的误差内确定了位置和方向，据研究人员称。
尽管这种进步是很有前景的，但是还需要一段时间它们才会被安装到自主车辆中。
“在短期内，我们很可能会在国内的机器人身上看到这种系统——比如机器人真空吸尘器，”Cipolla说，“要让驾驶者充分信任自主车辆，还需要一段时间，但是我们让这些技术更有效、更准确，那么我们就会越接近大家无人驾驶汽车和其他类型的自主机器人的广泛接受。”

Rice Univ. Entering First International Nanocar Race
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Ten years after the first nanocar was built by Rice Univ. scientists, the university is prepping for the first international NanoCar Race, to be held in Toulouse, France.

James Tour, who is a chemist at Rice Univ., said he first started building nanocars in 2005 due to intellectual curiosity.

That first car measured around three to four nanometers across, only slightly wider than a strand of DNA. Complete with a chassis and rotating axles, the car featured buckyballs for wheels, composed of spheres of carbon containing 60 atoms per wheel.  

This car “will be designed to work better under the conditions projected for the race, namely the surface choices and the field gradients,” said Tour in an interview to R&D Magazine. “I am not revealing details since we are keeping the design confidential until race day.”

Scheduled for October 2016, the race will feature five cars from teams hailing from the U.S., France, Germany, and Japan. The race will be done in time trials, but could possibly feature four nanocars facing one another on the track.  

The nonlinear track will be in a vacuum and cooled to negative 450 F. The cars will be driven by an electric field gradient induced by a scanning probe microscope tip.

“The movement of objects at the nano-level generally remains painstakingly difficult,” said Tour. “Nanomanipulators are often 8-9 orders of a magnitude larger than the individual nano-entity that they are intended to manipulate, and they only manipulate one nano-sized entity at a time.”

To advance the field, Tour said scientists can look to nature for cues regarding how to manipulate objects on the nanoscale.
“Enzymes can be viewed as nature’s nanomachines as they control the transport and placement of molecular-sized entities for the construction of higher order structures,” he said. “More specifically, the physical transport of oxygen in biological organisms is controlled by nanoscale proteins made specifically for the task. Hemoglobin, the molecule found in red blood cells, efficiently soaks up oxygen in the lungs and deposits it in tissues, then helps to detoxify the tissues by removing carbon dioxide and protons.”

“Although hemoglobin is part of a passive transport system, biological systems also have self-propelled entities that can transport materials; however, the self-propelled systems are far larger. As nature often propels the nanoscale transporters using gross fields of influence, i.e. blood flow made possible by the heart, we too may find that gross fields, such as electric field gradients, are the optimal way to manipulate nano-sized cargo carriers,” he added.

Rice Univ. is teaming up with scientists from the Univ. of Graz, in Austria, for their nanocar. Victor Garcia, a Rice Univ. graduate student, is building the team’s “Model 1” car.

莱斯大学参加首届国际纳米车竞赛
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在纳米车被莱斯大学科学家们制造十年后，这所大学正在为参加在法国图卢兹举办的首届国际纳米车竞赛做准备。

莱斯大学的化学家James Tour说在2005年由于求知欲他第一次开始制造纳米车。

一辆车据测量跨度大约只有3到4毫微米，仅仅DNA链要宽一点点。这辆车包括一个底盘和一个螺旋轴，用巴基球做轮胎，每个轮胎由包含60个原子的碳球体。

Tour在R&D杂志的采访中说：“这辆车在为比赛规划的状况里将会被设计的运作的更好，直到比赛来那一天我们会保持这项设计的机密性，我不会揭露细节”

计划在2016年10月，这项比赛有5辆来自美国、法国、德国和日本的团队的纳米车参加。这场竞赛将被作为计时赛进行，但也可能让四辆车在轨道进行一对一竞赛。

这个非线性轨道将处在拟真空和降温至-450F条件下。这些车将在一个扫描探针显微镜尖端感应下由电场梯度驱动。

“这些物体处在纳米级的移动通常有着非常艰苦的困难，”Tour说。“纳米级操作器常常一个量级中有8到9个阶，而且这个量级相比比他们想要操作的单个纳米实体要大很多，他们只能一次操纵一个纳米实体。”

为了促进这个领域，Tour说科学家们可以留心有关如何在纳米级下操作物体的线索的性质。

“酶类可以被视为一种纯天然的纳米计算机，因为它们可以控制分子级别物体构建更高阶结构的运输和放置，”他说。“更特殊的是，生物体的对氧的物理运输是由为这一项目特制的纳米级蛋白质控制的。在红细胞中发现的血红蛋白高效吸收肺部中氧并把它存储在组织中，然后通过移除二氧化碳和质子给这些组织解毒。”

尽管血红蛋白是被动运输的一部分，生物系统也有自我推进的可以运输物质的实体；然而，这种自我推进系统要大得多。因为性质常常使用影响力的总场推进纳米级转运蛋白，也就是通过心脏血流变得可能，我们非常有可能找到例如电场梯度的总场，它是操纵纳米级运货工具最佳的方式，”他补充道。

为了他们的纳米车，莱斯大学正与来自澳大利亚格拉兹大学的科学家合作，莱斯大学的一个研究生正在制造这个团队的“1号模型”车。

E-Material（电子材料）

New bimetallic alloy nanoparticles for printed electronic circuits 
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These are bright-field (BF) scanning transmission electron microscope images, composed (Compo) elemental mappings, and illustrations of Cu alloy nanoparticles containing 30 percent Ni before and after oxidation treatment at 85 °C and 85 percent relative humidity. Credit: Copyright (C) 2016 Toyohashi Univ. of Technology
"Printed electronics" has the potential to enable low-cost fabrication of electronics on flexible or curved surfaces, which will lead to the use of electronics in more varied applications. We will be able to fabricate homemade mobile phones or smart watches using a printer in the future. However, the low performance and high cost of current conductive inks limit the advancement of printed electronics.
Now, researchers at Toyohashi Tech and Duke Univ. have found a way to produce new copper alloy nanoparticles, which can be used as the main component of affordable conductive inks with high oxidation resistance. The researchers electrically exploded alloy or twisted metal wires in water with a mild reducing agent (Vitamin C) in order to produce the nanoparticles. The reduction in conductivity was subsequently measured under harsh conditions (high temperature and high humidity).
"We have been working on developing a 'wire explosion' method to produce novel metal nanoparticles. Then, we found that some of the produced copper alloy nanoparticles possessed both high oxidation resistance and low electrical resistance," explains Assistant Professor Go Kawamura. "Moreover, the nanoparticles have the advantage of being inexpensive because the production process is very economical and environmentally friendly."
As a result, copper nanoparticles alloyed with 1% Sn, 5% Ag, 5% Ni, or 30% Ni had electrical conductivities similar to that of copper; however, unlike copper, the nanoparticles remained conductive after 24 h at 85 °C and 85% relative humidity. With further improvement of the electrical conductivity and oxidation resistance, copper alloy nanoparticles prepared by wire explosion could be used for the production of high-performance affordable conductive inks, which will contribute to the advancement of printed electronics. The researchers also hope this work motivates additional study of combining wire explosion with chemical modification of the explosion medium to control the composition and surface chemistry of nanoparticles.
Source: Toyohashi Univ. of Technology
用于打印电子电路的新双金属合金纳米粒子 
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这些是明视野（BF）扫描透射电子显微镜图像，由（康宝）元素映射组成，还有在85℃温度和85％相对湿度下进行氧化处理后的含有30％镍的Cu合金纳米颗粒的图示。信用：版权所有（C）2016年丰桥技术大学。

 “打印电子”有可能在柔性或弯曲的表面实现低成本电子的制造，这将促进电子设备实现更广泛的不同应用。在将来，我们将能够使用打印机进行自制移动电话或智能手表的制造。然而，低性能和当前导电性油墨的高成本限制了打印电子的进步。

现在，丰桥技术大学和杜克大学的研究人员已经找到一种方法，产生新的铜合金纳米粒子，其可以用作具有较高抗氧化性的实惠的导电性油墨的主要成分。研究者在水中电分解合金或扭曲的金属线，利用温和的还原剂（维生素C）来产生纳米颗粒。导电性的减少随后在恶劣条件下（高温和高湿）进行测定。

 “我们一直致力于开发一种“爆线”的方法来产生新的金属纳米粒子。然后，我们发现，一些产生的铜合金纳米粒子同时具有较高的抗氧化性能和低电阻”，助理教授围棋河村解释说。“此外，纳米颗粒具有价格低廉的优点，因为生产过程是非常经济的和环境友好的。”

作为结果，铜纳米颗粒合金，使用1％Sn、5％Ag、5％Ni，或30％Ni具有类似于铜的电导率；然而，不像铜，纳米颗粒放置在85℃温度和85％相对湿度环境中24小时后仍然保持导电性。随着导电性和耐氧化性的进一步改进，通过丝爆准备的铜合金纳米颗粒可用于生产高性能实惠的导电油墨，这将有助于的印刷电子的发展。研究人员还希望这项工作促使额外研究的进行，该研究将融合线爆炸和爆炸介质的化学改变，来控制纳米颗粒的组合物和表面化学性能。

资料来源：丰桥技术大学。

Evolving Virtual Reality: Magnetic Field Sensing Tracks Finger Movements
In the dystopian future of Alfonso Cuarón’s 2006 film “Children of Men,” the year 2027 is bleak. Humanity straddles the precipice of extinction. The world is eerily familiar—maybe not for the cataclysmic infertility that’s stricken humanity, but for the vision of the future that’s not far-fetched technologically speaking.

One scene features a wristband device with wires extending to each fingertip. A character uses the device to control a small cube on a screen while dining.

A new device developed by a group of researchers from the Univ. of Washington and Oculus Research—reminiscent of the aforementioned fictional device and meant for virtual reality—will be presented at the ACM CHI 2016 conference for human-computer interaction, according to MIT Technology Review. 

“With the resurgence of head-mounted displays for virtual reality, users need new input devices that can accurately track their hands and fingers in motion,” according to Keyu Chen, a graduate students at the Univ. of Washington’s ubiquitous-computing lab. “Finexus is a multipoint tracking system using magnetic field sensing for such a purpose. By instrumenting the fingertips with electromagnets, the system is able to track fine fingertip movements in real time using only four magnetometers. To keep the system robust to noise, we operate each electromagnet at a different frequency and leverage bandpass filters in order to distinguish signals attributed to individual sensing points for localization.” 

MIT Technology Review reports the device is accurate within 1.3 mm, and can operate at distances of 12 cm between the electromagnets and sensors.

The outlet reports Chen conceived the idea while working as an intern at Oculus Research, however it is unknown if the technology will be incorporated into any Oculus technology. Chen envision the Finexus being used for virtual tasks, such as playing the virtual piano or virtual painting.

Development of the system is ongoing.
The Oculus Rift virtual reality headset is set for release in the first quarter of 2016.

不断发展的虚拟现实：磁场传感跟踪手指的动作 

在阿方索·卡隆2006年的电影“人类之子”的反乌托邦的未来中，2027年是黯淡的。人类处在灭绝的悬崖上。世界是出奇的熟悉——也许不是因为人类所遭受的灾难性的不孕不育，而是因为其从技术上来讲并不牵强附会的未来的视野。

一个场景以一个腕带设备为特征，它带有延伸到每个指尖的线。一个人物在用餐时，用这个设备来控制屏幕上的小立方体。

华盛顿大学和Oculus研究所的一组研究人员开发的一个新的设备——让人联想到上述虚构的设备，并意味着虚拟现实——将在ACM CHI2016年的人机交互会议上呈现，据麻省理工学院技术评论表示。
“随着虚拟现实的头戴式显示器的回潮，用户需要可以精确跟踪他们的手和手指运动的新的输入设备，”据华盛顿大学普适计算实验室的研究生Keyu Chen称，“Finexus是一个利用磁场感测来实现这一目的的多点跟踪系统。通过在指尖插装电磁铁，系统就能够在只使用四个磁力的情况下实时跟踪指尖运动。为了保持系统持续有力地发出声响，我们在不同频率上操作每个电磁铁，并利用带通滤波器来区别归因于个别检测定位点的信号。”
麻绳理工技术评论报道说，该设备精确度在1.3毫米以内，可以在电磁铁和传感器之间相隔12厘米的情况下操作。
据报告称，Chen作为实习生在Oculus研究所工作的时候构思了这一想法，但是目前还不知道该技术是否会被纳入到任何Oculus技术中。Chen预想Finexus可以被用于虚拟任务，比如弹奏虚拟钢琴或虚拟绘画。
该系统的开发工作仍在进行中。

Oculus Rift虚拟现实耳机预计在2016年第一季度发布。
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