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1. 【Article Title】 Nano-origami: Art and function
【Author】Francesca Cavallo, Max G. Lagally
【Abstract】Nanostructured origami is rapidly transitioning from an elegant technique to fabricate exquisite structures to a platform for integrating novel functionality into crystalline nanomembranes. Nanomembranes, with mechanical properties of typical sheets, can be bent, rolled, and twisted, to return to their original shape, while maintaining their single-crystal nature. The field has advanced from semiconductor bilayer microtubes 15 years ago to quite complex 3D kirigami and origami shapes that demonstrate the potential of 3D devices with unique electronic, optoelectronic, or electromagnetic function.
2. 【Article Title】Francesca Cavallo, Max G. Lagally

【Author】Lauren A. Austin, Bin Kang, Mostafa A. El-Sayed
3. 【Abstract】Over the last several decades, plasmonic nanoparticles, in particular those of gold have been extensively employed in biological investigations due to their unique optical and physical properties as well as their safe use in the biological environment. In this review, the utility of gold nanoparticles to probe intracellular environments and reveal dynamic measurements in real-time at the single-cell level is described. The fundamental principles and their associated methodologies behind their unique interaction with light and the associated methodologies are discussed. Gold nanoparticle synthesis and functionalization with organelle-targeting ligands is also highlighted. The review ends with an outlook on the challenges and efforts that need to be taken in order to fully realize the potential of utilizing gold nanoparticles in the real-time molecular mapping of single cells.
4. 【Article Title】Two-dimensional transition metal dichalcogenides: Clusters, ribbons, sheets and more
【Author】Ruitao Lv, Humberto Terrones, Ana Laura Elías, Néstor Perea-López, Humberto R. Gutiérrez, Eduardo Cruz-Silva, Lakshmy Pulickal Rajukumar, Mildred S. Dresselhaus, Mauricio Terrones
【Abstract】Monolayers of transition metal dichalcogenides (TMDs), such as MoS2 and WS2, have recently triggered worldwide research interest due to their remarkable optical and electronic properties. More fascinatingly is the fact that these monolayers could also adopt various morphologies with exposed edges that include triangular, hexagonal or star-shaped clusters, in addition to nanoribbons. Exciting progress has been recently achieved in the synthesis, characterization, device fabrication and functionalization of these monolayer and few-layer TMDs. This article firstly reviews the properties of bulk and monolayer/few-layer TMDs. The “top-down” and “bottom-up” synthesis routes for different TMDs are then summarized. Raman spectroscopy is now becoming a key tool used to characterize atomically thin TMDs, and this review will show the latest advances using this spectroscopic technique. Here we also summarize the most relevant characterization techniques, optical/electronic device fabrication, functionalization and defect engineering of TMDs. There are numerous opportunities for applications and multiple challenges to overcome, and this review will be instructive and useful to researchers working in the area of 2-dimensional materials, as well as scientists and engineers interested in their applications in electronics, optics, catalysis, energy and many others.
5. 【Article Title】Domino games: Controlling structure and patterns of carbon nanomaterials in 2D & 3D
【Author】Nina Fechler, Markus Antonietti
【Abstract】This perspective article reviews and conceptualizes some paths towards structured nanoobjects made of carbon. We focus on possibilities where controlled patterns within 2D carbon planes or in 3D volume objects are important as they are able to enhanced or even introduce new properties. For instance, one can pattern electron poor and electron rich domains of carbon, resulting in donor–acceptor based charge separation and transport. A novel chemistry towards such designer carbons, however, can only be made accessible if control over (high temperature) reactions can be introduced and improved, i.e. product geometry and properties have been determined throughout the condensation reaction as early as possible.

6. 【Article Title】Nanoscale assemblies of small molecules control the fate of cells
【Author】Junfeng Shi, Bing Xu
【Abstract】Being driven by non-covalent interactions, the formation of functional assemblies (or aggregates) of small molecules at nanoscale is a more common process in water than one would think. While most efforts on self-assembly in cellular environment concentrate on the assemblies of proteins (e.g., microtubules or amyloid fibers), nanoscale assemblies of small molecules are emerging functional entities that exhibit important biological function in cellular environments. This review describes the increasing efforts on the exploration of nanoscale assemblies of small molecules that largely originate from the serendipitous observations in research fields other than nanoscience and technology. Specifically, we describe that nanoscale assemblies of small molecules exhibit unique biological functions in extracellular and intracellular environment, thus inducing various cellular responses, like causing cell death or promoting cell proliferation. We first survey certain common feature of nanoscale molecular assemblies, then discuss several specific examples, such as, nanoscale assemblies of small peptides accumulated in the cells for selectively inhibiting cancer cells via promiscuous interactions with proteins, and nanoscale assemblies of a glycoconjugate for promoting the proliferation of stem cells or for suppressing immune responses. Subsequently, we emphasize the spatiotemporal control of nanoscale assemblies for controlling the cell fate, particularly illustrate a paradigm-shifting approach—enzyme-instructed self-assembly (EISA), that is, the integration of enzymatic reaction and self-assembly—for generating nanoscale assemblies from innocuous monomers for selectively inhibiting cancer cells. Moreover, we introduce a convenient assay for proteomic study of the proteins that interact with nanoscale assemblies of small molecules in cellular environment. Furthermore, we introduce the use of ligand–receptor interaction to catalyze the formation of nanoscale assemblies. By illustrating these experimental strategies for controlling the formation of nanoscale assemblies of small molecules and for identifying their corresponding protein targets, we aim to highlight that, though not being defined at the genetic level, nanoscale assemblies of small molecules are able to perform many critical biological functions. We envision that nanoscale assemblies of small molecules are a new frontier at the intersection of nanoscience and cell biology and biomedicine. In addition, we discuss the challenges and perspectives of relevant potential biomedical applications of nanoscale assemblies of small molecules.
7. 【Article Title】RNA as a stable polymer to build controllable and defined nanostructures for material and biomedical applications
【Author】Hui Li, Taek Lee, Thomas Dziubla, Fengmei Pi, Sijin Guo, Jing Xu, Chan Li, Farzin Haque, Xing-Jie Liang, Peixuan Guo
【Abstract】The value of polymers is manifested in their vital use as building blocks in material and life sciences. Ribonucleic acid (RNA) is a polynucleic acid, but its polymeric nature in materials and technological applications is often overlooked due to an impression that RNA is seemingly unstable. Recent findings that certain modifications can make RNA resistant to RNase degradation while retaining its authentic folding property and biological function, and the discovery of ultra-thermostable RNA motifs have adequately addressed the concerns of RNA unstability. RNA can serve as a unique polymeric material to build varieties of nanostructures including nanoparticles, polygons, arrays, bundles, membrane, and microsponges that have potential applications in biomedical and material sciences. Since 2005, more than a thousand publications on RNA nanostructures have been published in diverse fields, indicating a remarkable increase of interest in the emerging field of RNA nanotechnology. In this review, we aim to: delineate the physical and chemical properties of polymers that can be applied to RNA; introduce the unique properties of RNA as a polymer; review the current methods for the construction of RNA nanostructures; describe its applications in material, biomedical and computer sciences; and, discuss the challenges and future prospects in this field.
8. 【Article Title】Bioresponsive polymeric nanotherapeutics for targeted cancer chemotherapy
【Author】Ru Cheng, Fenghua Meng, Chao Deng, Zhiyuan Zhong
【Abstract】In recent years, bioresponsive polymeric nanotherapeutics that facilitate tumor cell uptake and trigger drug release at the target site have emerged as a fascinating platform for safe and efficient cancer therapy. The naturally occurring environments such as tumor acidity, tumor extracellular enzymes like matrix metalloproteases (MMP), endo/lysosomal pH, elevated glutathione levels in the cytoplasm and cell nucleus, lysosomal enzymes, as well as reactive oxygen species (ROS) in the mitochondria have been exploited as potential internal stimuli to achieve active drug and protein release in the tumor tissue or cancer cells. These bioresponsive nanosystems present several unique features such as no need of an external device, precision control over site of response (from tumor tissue down to cellular organelle level) following accumulation in the tumor via either passive or active targeting, and spontaneous activation in the tumor site or inside the tumor cells. In this review, we highlight the design rationale and recent exciting development of bioresponsive polymeric nanotherapeutics for enhanced cancer treatments with low side effects.
《Nano Today》（VOL10，ISS6）
9. 【Article Title】Challenges and opportunities for graphene as transparent conductors in optoelectronics
【Author】Yi Song, Wenjing Fang, Roberto Brenes, Jing Kong
【Abstract】As optoelectronic devices become more ubiquitous and applications for such devices begin to diversify, there is an increasing demand for an alternative transparent conducting film to address the shortcomings of transparent metal oxides. Graphene, which combines excellent optical transparency with mechanical robustness and chemical inertness, is a strong candidate for this purpose. Synthesize techniques such as chemical vapor deposition and liquid phase exfoliation allows researchers to produce large-area transparent conducting films that can be used for devices such as solar cells and light-emitted diodes. However, practical issues such as insufficient conductivity or surface roughness from transfer often hamper device performance. Nonetheless, researchers have succeeded in demonstrating graphene electrode-based solar cells, LEDs, photodetectors, and lasers. In this review, we present an overview of progress made in building optoelectronic devices with graphene as the transparent conductor and identify the major challenges that must be overcome before the material can move from the laboratory to industry.
10. 【Article Title】Building graphene p–n junctions for next-generation photodetections

【Author】Li Lin, Lei Liao, Jianbo Yin, Hailin Peng, Zhongfan Liu
【Abstract】The exceptional optical and electronic properties of graphene make it a promising material for photodetection, especially applications requiring fast and sensitive response to light across the spectrum ranging from the visible to the infrared down to the terahertz domain. However, the ultrashort lifetime of photocarriers caused by the fast recombination of graphene results in the weak response of light and limits its application in photodetection. To overcome the restriction of limited lifetime of photocarriers in photodetection, it is necessary to introduce graphene p–n junctions to generate photocurrent or photovoltage efficiently, and numerous efforts have been made. In this review, we first give an overview of photodetection and then evaluate physical and chemical methods available for the fabrication of graphene p–n junctions. Subsequently, we provide a detailed discussion on current research advances in enhancing the performance of graphene-based photodetectors, mainly focusing on the coupling of graphene with photonic structures and building vertical heterostructures. We believe that the potential commercialization of graphene p–n junction based photodetectors will be promoted by the development on the scalable production of graphene and its integration with highly developed silicon-based photonic and electronic platforms.
11. 【Article Title】 Selenium/tellurium containing polymer materials in nanobiotechnology
【Author】Wei Cao, Lu Wang, Huaping Xu
【Abstract】Selenium/tellurium containing polymers have been attracting growing interest due to their unique properties and potential applications as bio-nanomaterials. The introduction of selenium or tellurium chemistry into block copolymers endows self-assembled nanomaterials with novel stimuli responsiveness and enhanced sensitivity. This review article provides an overview on recent advances of selenium/tellurium containing polymers. We summarize the redox response and reversible self-assembly behaviors, γ-ray responsive systems for combined chemo- and radio-therapies, and coordination-responsive systems for controlled delivery are highlighted. The review then reveals how selenium-containing polymers can modulate reactive oxygen species and work as gene delivery vehicles or self-delivery therapeutics.
12. 【Article Title】Conjugated polymer sorting of semiconducting carbon nanotubes and their electronic applications
【Author】Huiliang Wang, Zhenan Bao
【Abstract】In the past decade, single-walled carbon nanotubes (SWNTs) have aroused great interest for electronic applications due to their extraordinary charge carrier mobility, mechanical flexibility, and solution processability. However, one of the key issues preventing the wide application of SWNTs in electronics is the need to separate semiconducting SWNTs from metallic SWNTs. Sorting semiconducting SWNTs using conjugated polymers is becoming a very promising SWNT sorting method due to its high-selectivity, high-yield and simplicity of execution. In this review, we summarized the parameters that can be used to tune the selectivity and sorting yield of semiconducting SWNTs, including polymer structure, solvent, polymer-to-SWNT ratio, sonication temperature and polymer molecular weight. We also reviewed the electronic applications enabled by these polymer-sorted semiconducting SWNTs inks such as transistors, logic gates, photodetectors, solar cells and 3D electronics.
13. 【Article Title】Nanomedicines for endothelial disorders
【Author】Bomy Lee Chung, Michael J. Toth, Nazila Kamaly, Yoshitaka J. Sei, Jacob Becraft, Willem J.M. Mulder, Zahi A. Fayad, Omid C. Farokhzad, YongTae Kim, Robert Langer【Abstract】The endothelium lines the internal surfaces of blood and lymphatic vessels and has a critical role in maintaining homeostasis. Endothelial dysfunction is involved in the pathology of many diseases and conditions, including disorders such as diabetes, cardiovascular diseases, and cancer. Given this common etiology in a range of diseases, medicines targeting an impaired endothelium can strengthen the arsenal of therapeutics. Nanomedicine – the application of nanotechnology to healthcare – presents novel opportunities and potential for the treatment of diseases associated with an impaired endothelium. This review discusses therapies currently available for the treatment of these disorders and highlights the application of nanomedicine for the therapy of these major disease complications.
《Nano Today》（VOL10，ISS7）
14. 【Article Title】Morphologies and wetting properties of copper film with 3D porous micro-nano hierarchical structure prepared by electrochemical deposition
【Author】Hongbin Wang, Ning Wang, Tao Hang, Ming Li
【Abstract】TThree-dimensional porous micro-nano hierarchical structure Cu films were prepared by electrochemical deposition with the Hydrogen bubble dynamic template. The morphologies of the deposited films characterized by Scanning Electronic Microscopy (SEM) exhibit a porous micro-nano hierarchical structure, which consists of three levels in different size scales, namely the honeycomb-like microstructure, the dendritic substructure and the nano particles. Besides, the factors which influenced the microscopic morphology were studied, including the deposition time and the additive Ethylene diamine. By measuring the water contact angle, the porous copper films were found to be super-hydrophobic. The maximum of the contact angles could reach as high as 162.1°. An empirical correlation between morphologies and wetting properties was revealed for the first time. The pore diameter increased simultaneously with the deposition time while the contact angle decreased. The mechanism was illustrated by two classical models. Such super-hydrophobic three-dimensional hierarchical micro-nano structure is expected to have practical application in industry.
15. 【Article Title】Synthesis of hydrous zirconium oxide-impregnated chitosan beads and their application for removal of fluoride and lead
【Author】Dong-Wan Cho, Byong-Hun Jeon, Yoojin Jeong, In-Hyun Nam, Ui-Kyu Choi, Rahul Kumar, Hocheol Song
【Abstract】A composite adsorbent capable of simultaneous removal of both cationic and anionic contaminants from aqueous solutions was developed by impregnating hydrous zirconium oxide (HZO) into chitosan beads (CB). The optimal mass ratio of chitosan to HZO was 2:2. The composite adsorbent (HZOCB) had the rugged surface (52.74 m2 g−1) with irregular cracks caused by HZO inclusion and amine functional groups. The rate of Pb2+ adsorption by HZOCB was relatively rapid. Most of Pb2+ (89%) was adsorbed within 2.5 h. A binary sorbate system was noticeably favorable for F− adsorption as compared to single sorbate system. Adsorption of F− and Pb2+ followed pseudo-second order kinetics. The maximum sorption capacities obtained from Langmuir isotherm model were 22.1 and 222.2 mg g−1, respectively. The study demonstrates that the developed composite could be a potential adsorbent for the simultaneous remediation of F− and Pb2+ contamination in water.
16. 【Article Title】Texturing a pyramid-like structure on a silicon surface via the synergetic effect of copper and Fe(III) in hydrofluoric acid solution
【Author】Ming Cao, Shaoyuan Li, Jianxin Deng, Yuping Li, Wenhui Ma, Yang Zhou
【Abstract】TAn innovative approach is proposed to texture a pyramid structure on a silicon surface via Cu-catalyzed chemical etching in the HF/FeCl3 system. The surface and cross-section morphologies of the formed pyramid structure were examined by scanning electron microscopy and atomic force microscopy. The results revealed that numerous silicon pyramid-like structures with hemlines of 0.1 ∼ 3 μm and height of 0.1 ∼ 2 μm are close together, and the top angle of the pyramid structure is 90°. Additionally, the systematic study of the effects of the etching time and the concentration of FeCl3 on the pyramid-like structures by the atom configuration model of silicon crystal faces demonstrated that the etching proceeds preferentially along the <1 0 0> directions of silicon. A formation mechanism of the pyramid-like structure is proposed. The results imply that the synergetic effect of Cu nanoparticles and Fe(III) could conveniently generate a pyramid-like architecture on the surface of silicon in hydrofluoric acid solution.
《Nano Today》（VOL11，ISS1）
17. 【Article Title】The nanotechnology race between China and the United States
【Author】Haiyan Dong, Yu Gao, Patrick J. Sinko, Zaisheng Wu, Jianguo Xu, Lee Jia
【Abstract】It is generally agreed that the United States National Nanotechnology Initiative (NNI) has significantly influenced global nanotechnology development since its inception in 2000. The far-reaching impact of NNI and nanotechnology development, as evidenced by publications in high impact journals, has been rising rapidly over the last 10 years. Recently, the global nanotechnology community witnessed China's ascent in nanotechnology. With increased governmental funding and improved research infrastructure, China has made significant advances and currently has the fastest growing nanotechnology publications and related industrialization. On the one hand, the Chinese government, like the American government, continues to build and support a fertile nanotechnology community. On the other hand, efforts appear less organized in the European Union. Although the gap in nanotechnology impact between the USA and China has narrowed significantly over recent years, the two countries have evolved with their own research focuses. Yet, China is still left behind American nanotechnology in terms of average citations per papers and publications in high-impact journals. It is hopeful that competition and collaboration between the two countries in this field will positively advance the global nanotechnology development.
18. 【Article Title】Building nanostructures with drugs
【Author】Wang Ma, Andrew G. Cheetham, Honggang Cui
【Abstract】The convergence of nanoscience and drug delivery has prompted the formation of the field of nanomedicine, one that exploits the novel physicochemical and biological properties of nanostructures for improved medical treatments and reduced side effects. Until recently, this nanostructure-mediated strategy considered the drug to be solely a biologically active compound to be delivered, and its potential as a molecular building unit remained largely unexplored. A growing trend within nanomedicine has been the use of drug molecules to build well-defined nanostructures of various sizes and shapes. This strategy allows for the creation of self-delivering supramolecular nanomedicines containing a high and fixed drug content. Through rational design of the number and type of the drug incorporated, the resulting nanostructures can be tailored to assume various morphologies (e.g. nanospheres, rods, nanofibers, or nanotubes) for a particular mode of administration such as systemic, topical, or local delivery. This review covers the recent advances in this rapidly developing field, with the aim of providing an in-depth evaluation of the exciting opportunities that this new field could create to improve the current clinical practice of nanomedicine.
19. 【Article Title】Using the power of organic synthesis for engineering the interactions of nanoparticles with biological systems
【Author】Tsukasa Mizuhara, Daniel F. Moyano, Vincent M. Rotello
【Abstract】The surface properties of nanoparticles (NPs) dictate their interaction with the outside world. The use of precisely designed molecular ligands to control NP surface properties provides an important toolkit for modulating their interaction with biological systems, facilitating their use in biomedicine. In this review we will discuss the application of the atom-by-atom control provided by organic synthesis to the generation of engineered nanoparticles, with emphasis on how the functionalization of NPs with these “small” organic molecules (Mw <1000) can be used to engineer NPs for a wide range of applications.
20. 【Article Title】Self-assembled peptide-based nanostructures: Smart nanomaterials toward targeted drug delivery
【Author】Neda Habibi, Nazila Kamaly, Adnan Memic, Hadi Shafiee
【Abstract】Self-assembly of peptides can yield an array of well-defined nanostructures that are highly attractive nanomaterials for many biomedical applications such as drug delivery. Some of the advantages of self-assembled peptide nanostructures over other delivery platforms include their chemical diversity, biocompatibility, high loading capacity for both hydrophobic and hydrophilic drugs, and their ability to target molecular recognition sites. Furthermore, these self-assembled nanostructures could be designed with novel peptide motifs, making them stimuli-responsive and achieving triggered drug delivery at disease sites. The goal of this work is to present a comprehensive review of the most recent studies on self-assembled peptides with a focus on their “smart” activity for formation of targeted and responsive drug-delivery carriers.
21. 【Article Title】Fundamental studies and practical applications of bio-inspired smart solid-state nanopores and nanochannels
【Author】Huacheng Zhang, Ye Tian, Lei Jiang
【Abstract】Biological ion channels intelligently controlling ions across cell membranes serve as a big source of bio-inspiration for the scientists to build bio-inspired smart solid-state nanopores and nanochannels with practical applications. In this review, we mainly focus on fabrication and application of the bio-inspired smart solid-state nanopores and nanochannels. At the beginning, we introduce the nature-inspired strategy for developing bio-inspired smart solid-state nanopores and nanochannels. In the following, specific emphasis is put on recent advances in nanotechnologies and methods for fabrication and modification of the synthetic nanopores/nanochannels. Meanwhile, the fundamental understandings of the smart ion transport properties including ionic selectivity, ionic gating, and ionic rectification inside these artificial functional nanopores and nanochannels are discussed in detail. Moreover, the focuses are placed on practical applications of the bio-inspired smart nanopore and nanochannel materials in molecular filters, biosensors, nanofluidic logic devices, and energy conversions. Finally, some perspectives are provided for future developments and directions of this fantastic research field.
22. 【Article Title】Pursuing two-dimensional nanomaterials for flexible lithium-ion batteries【Author】Bin Liu, Ji-Guang Zhang, Guozhen Shen
【Abstract】Stretchable/flexible electronics provide a foundation for various emerging applications that beyond the scope of conventional wafer/circuit board technologies due to their unique features that can satisfy a broad range of applications such as wearable devices. Stretchable electronic and optoelectronics devices require the bendable/wearable rechargeable Li-ion batteries, thus these devices can operate without limitation of external powers. Various two-dimensional (2D) nanomaterials are of great interest in flexible energy storage devices, especially Li-ion batteries. This is because 2D materials exhibit much more exposed surface area supplying abundant Li-insertion channels and shortened paths for fast lithium ion diffusion. Here, we will review the recent developments on the flexible Li-ion batteries based on two dimensional nanomaterials. These researches demonstrated advancements in flexible electronics by incorporating various 2D nanomaterials into bendable batteries to achieve high electrochemical performance, excellent mechanical flexibility as well as electrical stability under stretching/bending conditions.
23. 【Article Title】Controlling the spectroscopic properties of quantum dots via energy transfer and charge transfer interactions: Concepts and applications
【Author】Xin Ji, Wentao Wang, Hedi Mattoussi
【Abstract】Luminescent quantum dots (QDs) exhibit size- and composition-tunable photophysical properties that are not shared by their bulk parent materials or at the molecular scale. They have attracted considerable interest further motivated by several potential applications. A particular interest has centered on exploiting the ability of QDs to engage in both fluorescence resonance energy transfer (FRET) and charge transfer (CT) interactions with proximal fluorophores and redox active molecules/complexes, respectively. In this review, we highlight how the QD's optical and spectroscopic properties can be controlled via FRET and/or CT interactions. We first show that QDs provide a unique platform for controlling both modes of interactions. We then provide representative examples in biology which include developing sensing assemblies that report on properties such as pH changes, enzymatic activity and ligand–receptor binding. Implications in electronic devices focus on light emitting devices and photovoltaic cells, where we discuss device architecture, control over carrier injection, carrier mobility, and exciton recombination.
《Nano Today》（VOL11，ISS2）
24. 【Article Title】Plasmonic nanoparticles in biomedicine
【Author】Wan Qi Lim, Zhiqiang Gao
【Abstract】The use of plasmonic nanoparticles for biomedical applications has been extensively researched, yielding significant advancements in the construction of ultrasensitive bioassays and effective therapy. The unique surface plasmon resonance phenomena of both plasmonic films and nanoparticles with their exceptional absorption and scattering abilities have much potential in revolutionising diagnosis, treatment and evaluation of diseases, in particular cancer. In this review, an overview of recent advancements of plasmonic nanoparticles in the fields of bioassays and therapy is provided, with an emphasis on the mechanisms by which the plasmonic nanoparticles can be employed to enhance or provide signals for the detection of bioanalytes or to treat diseases.
25. 【Article Title】The nanoparticle protein corona: The myth of average
【Author】Valérie Forest, Jérémie Pourchez
【Abstract】It makes sense that if something is designed based on average measures it would be appropriate for all, or most of all. But reality is quite the opposite. For example, a seat designed based on the average size of a population will not be suitable for the tallest and the shortest persons. Indeed, by definition an average does not represent extreme values that can be significantly different. The same applies for life sciences as living organisms are made of many cell populations and biological processes are usually investigated globally. Based on a very simplified example, this paper discusses this concept for the particular case of the characterization of the nanoparticle protein corona. Firm conclusions cannot be drawn from the global analysis of samples containing a large number of nanoparticles. It results that in future, different approaches will be required to identify corona subclasses rather than averaging over them. A way to face this challenging task may be through the combined use of different analytical techniques, each shedding light on a different aspect of this complex layer to gain true insight about its nature and dynamics.
26. 【Article Title】Nano education with interactive visualization
【Author】Konrad J. Schönborn, Gunnar E. Höst, Karljohan E. Lundin Palmerius
【Abstract】Future societal and economic impacts of nanoscience and nanotechnology raise the demand for a nano-literate public as well as a nano-competent workforce. This translates into the urgent need for nano education interventions in schools and informal learning contexts. In seeking to meet this mandate, we have developed and investigated a virtual reality environment that induces immersive presence (feeling as being ‘in’ the virtual world) and exploits bodily movements (e.g. hand gestures to control virtual objects) for students and citizens to learn nano concepts. In this article, we argue that such scientifically-informed immersive and interactive visualizations have a unique potential in communicating nanoscale ideas to students as well as the general public.
27. 【Article Title】Dry (CO2) reforming of methane over Pt catalysts studied by DFT and kinetic modelin
【Author】Juntian Niu, Xuesen Du, Jingyu Ran, Ruirui Wang
【Abstract】Dry reforming of methane (DRM) is a well-studied reaction that is of both scientific and industrial importance. In order to design catalysts that minimize the deactivation and improve the selectivity and activity for a high H2/CO yield, it is necessary to understand the elementary reaction steps involved in activation and conversion of CO2 and CH4. In our present work, a microkinetic model based on density functional theory (DFT) calculations is applied to explore the reaction mechanism for methane dry reforming on Pt catalysts. The adsorption energies of the reactants, intermediates and products, and the activation barriers for the elementary reactions involved in the DRM process are calculated over the Pt(1 1 1) surface. In the process of CH4 direct dissociation, the kinetic results show that CH dissociative adsorption on Pt(1 1 1) surface is the rate-determining step. CH appears to be the most abundant species on the Pt(1 1 1) surface, suggesting that carbon deposition is not easy to form in CH4 dehydrogenation on Pt(1 1 1) surface. In the process of CO2 activation, three possible reaction pathways are considered to contribute to the CO2 decomposition: (I) CO2* + * → CO* + O*; (II) CO2* + H* → COOH* + * → CO* + OH*; (III) CO2* + H* → mono-HCOO* + * → bi-HCOO* + * [CO2* + H* → bi-HCOO* + *] → CHO* + O*. Path I requires process to overcome the activation barrier of 1.809 eV and the forward reaction is calculated to be strongly endothermic by 1.430 eV. In addition, the kinetic results also indicate this process is not easy to proceed on Pt(1 1 1) surface. While the CO2 activation by H adsorbed over the catalyst surface to form COOH intermediate (Path II) is much easier to be carried out with the lower activation barrier of 0.746 eV. The Csingle bondO bond scission is the rate-determining step along this pathway and the process needs to overcome the activation barrier of 1.522 eV. Path III reveals the CO2 activation through H adsorbed over the catalyst surface to form HCOO intermediate firstly. This reaction requires a quite high activation barrier and is a strongly endothermic process leading to a very low forward rate constant. In conclusion, Path II is the dominant reaction pathway in CO2 activation. Additionally, there are two pathways of CH oxidation by O: (A) CH* + O* → CHO* + * → CO* + H*; (B) CH* + O* → COH* + * → CO* + H*. Both the activation barriers and kinetic results demonstrate that Path A is the prior reaction pathway. Furthermore, in the two pathways of CH oxidation by OH: (C) CH* + OH* → CHOH* + * → CHO* + H*; (D) CH* + OH* → CHOH* + * → COH* + H*. Path C is easier to proceed. In conclusion, the main reaction pathway in CH oxidation according to the mechanism: CH* + OH* → CHOH* + * → CHO* + H* → CO* + 2H*. These results could provide some useful information for the operation of DRM over Pt catalysts, and are helpful to understand the mechanisms of DRM from the atomic scale.
28. 【Article Title】Utilizing peroxide as precursor for the synthesis of CeO2/ZnO composite oxide with enhanced photocatalytic activity
【Author】Zijian Lv, Qin Zhong, Man Ou
【Abstract】A facile synthesis method of CeO2/ZnO composite oxides with higher oxygen vacancy concentration was developed by a two-step precipitation method, in which peroxide was used as precursor. The photocatalytic activity of the catalysts under UV irradiation was studied in degradation of methylene blue (MB). All CeO2/ZnO photocatalysts exhibited higher photocatalytic performance than pure ZnO, and 1%CeO2/ZnO showed highest photocatalytic activity among the prepared catalysts. It was confirmed that the synergistic effect of CeO2 and oxygen vacancy caused the improved photocatalytic activity. Furthermore, the mechanism was investigated by introducing different additives, and it was found that the hydroxyl radicals played a crucial role in degradation process.
《Applied Surface Science》（VOL.379）
29. 【Article Title】Low temperature removal of surface oxides and hydrocarbons from Ge(100) using atomic hydrogen

【Author】M. Walker, M.S. Tedder, J.D. Palmer, J.J. Mudd, C.F. McConville
【Abstract】Germanium is a group IV semiconductor with many current and potential applications in the modern semiconductor industry. Key to expanding the use of Ge is a reliable method for the removal of surface contamination, including oxides which are naturally formed during the exposure of Ge thin films to atmospheric conditions. A process for achieving this task at lower temperatures would be highly advantageous, where the underlying device architecture will not diffuse through the Ge film while also avoiding electronic damage induced by ion irradiation. Atomic hydrogen cleaning (AHC) offers a low-temperature, damage-free alternative to the common ion bombardment and annealing (IBA) technique which is widely employed. In this work, we demonstrate with X-ray photoelectron spectroscopy (XPS) that the AHC method is effective in removing surface oxides and hydrocarbons, yielding an almost completely clean surface when the AHC is conducted at a temperature of 250 °C. We compare the post-AHC cleanliness and (2 × 1) low energy electron diffraction (LEED) pattern to that obtained via IBA, where the sample is annealed at 600 °C. We also demonstrate that the combination of a sample temperature of 250 °C and atomic H dosing is required to clean the surface. Lower temperatures prove less effective in removal of the oxide layer and hydrocarbons, whilst annealing in ultra-high vacuum conditions only removes weakly bound hydrocarbons. Finally, we examine the subsequent H-termination of an IBA-cleaned sample using XPS, LEED and ultraviolet photoelectron spectroscopy (UPS) in order to examine changes in the work function of Ge(100) upon hydrogenation.
30. 【Article Title】Surface reactivity of Ge[111] for organic functionalization by means of a radical-initiated reaction: A DFT study
【Author】Pamela Rubio-Pereda, Noboru Takeuchi
【Abstract】The study of interfacial chemistry at semiconductor surfaces has become an important area of research. Functionalities such as molecular recognition, biocompatibility of surfaces, and molecular computing, could be achieved by the combinations of organic chemistry with the semiconductor technology. One way to accomplish this goal is by means of organic functionalization of semiconductor surfaces such as the bulk-terminated germanium surfaces, more specifically the Ge[111]. In this work, we theoretically study, by applying density functional theory, the surface reactivity of the bulk-terminated Ge[111] surface for organic functionalization by means of a radical-initiated reaction of unsaturated molecules such as acetylene, ethylene and styrene with a hydrogen vacancy on a previously hydrogen-terminated Ge[111] surface. Results derived from this work are compared with those obtained in our previous calculations on the germanene surface, following the same chemical route. Our calculations show an accumulation of electronic charge at the H-vacancy having as a result electron pairing due to strong lattice-electron coupling and therefore a diminished surface reactivity. Calculation of the transition states for acetylene and ethylene indicates that the surface reactivity of the hydrogen-terminated Ge[111] surface is less promising than its two-dimensional analogue, the hydrogen-terminated germanene.
31. 【Article Title】Growth of transparent Zn1 − xSrxO (0.0 ≤ x ≤ 0.08) films by facile wet chemical method: Effect of Sr doping on the structural, optical and sensing propert
【Author】Amit Kumar Rana, Rajasree Das, Yogendra Kumar, Somaditya Sen, Parasharam M. Shirage
【Abstract】Zn1 − xSrx  O 
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 nano-rods thin films are prepared using simple wet chemical technique on transparent flexible substrate. Effect of Sr-doping on structural and optical properties of ZnO is systematically investigated. SEM and TEM confirm the nano-rods like morphology with single crystalline nature of all the samples. Rietveld refinement of XRD shows the samples belongs to P63mc space group, furthermore, a gradual increment in lattice parameters and change in Zn/oxygen occupancy ratio is observed with Sr doping. SIMS and XPS confirm the doping of Sr in the ZnO nanostructures. XPS measurements shows that increase in Sr doping creates more oxygen associated defects, which is further supported by the photoluminescence spectra indicating the gradual change in Zn vacancy (Vzn) and oxygen interstitial (Oin) point defect intensities in the films. Near band edge emission peak shows to shift toward higher wavelength in the doped films. Pure ZnO film shows Raman peaks around 99, 333[image: image2.png](E)T — Elow)
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 and 582 (A1 (LO) +E1 (TO)) cm−1, whereas two additional defect driven vibrational modes (at 277 and 663 cm−1) are appeared in the Sr-doped films. The sensing property of the ZnO is enhanced by Sr doping and replicates as a promising material for future toxic and flammable gas sensor applications as well as for opto-electronic devices.
32. 【Article Title】Preparation of K-doped TiO2 nanostructures by wet corrosion and their sunlight-driven photocatalytic performance
【Author】Eunhye Shin, Saera Jin, Jiyoon Kim, Sung-Jin Chang, Byung-Hyuk Jun, Kwang-Won Park, Jongin Hong
【Abstract】K-doped TiO2 nanowire networks were prepared by the corrosion reaction of Ti nanoparticles in an alkaline (potassium hydroxide: KOH) solution. The prepared nanostructures were characterized by scanning electron microscopy (SEM), Brunauer-Emmett-Teller (BET) analysis, X-ray photoelectron spectroscopy (XPS), Raman spectroscopy, X-ray diffraction (XRD) and photoluminescence (PL) spectra. Their sunlight-driven photocatalytic activity was also investigated with differently charged dye molecules, such as methylene blue, rhodamine B and methyl orange. The adsorption of the dye molecules on the photocatalyst surface would play a critical role in their selective photodegradation under sunlight illumination.
《Applied Surface Science》（VOL.382）
33. 【Article Title】Electronic structure and topological features of tin-based binary nanosheets and their hydrogenated/fluorinated derivatives: A first-principles study
【Author】Yanli Wang, Yi Ding
【Abstract】Utilizing first-principles calculations, we have investigated the structural, electronic and topological properties of binary SnSi and SnGe nanosheets as well as their H-/F-derivatives. It is found that all these systems have chair-like buckled configurations with robust structural stabilities. Unlike the elemental group-IV sheets, SnSi and SnGe sheets are narrow-band-gap semiconductors, which have a gapped Dirac cone with massive Fermions. Under the strains, a direct-to-indirect band gap transition and a semiconductor-to-metal transition would occur in these systems. Although these binary systems are trivial band insulators with image, their topological features can be altered by the surface decorations. Particularly, the fluorinated SiGe sheet becomes a topological insulator with image, and such non-trivial state can also be found in the strained fluorinated SnSi and hydrogenated SnGe sheets. Large non-trivial SOC band gaps of 0.09–0.17 eV are obtained in these 2D topological insulating systems, which will be beneficial for realizing the room-temperature quantum spin Hall effect. Our study demonstrates that binary Sn-based nanomaterials possess tunable electronic and topological properties, which have potential applications in low-power nano-electrics and devices.
34. 【Article Title】Morphology control studies of TiO2 microstructures via surfactant-assisted hydrothermal process for dye-sensitized solar cell applications
【Author】Woranan Lekphet, Tsai-Chyuan Ke, Chaochin Su, Sasipriya Kathirvel, Pedaballi Sireesha, Suri Babu Akula, Wen-Ren Li
【Abstract】The controlled morphological TiO2 particles have gained great importance in a wide variety of applications due to their promising physico-chemical properties. In this study, TiO2 microstructures with various shapes to utilize as scattering layer in dye-sensitized solar cell (DSSC) applications were successfully synthesized via different hydrothermal conditions. The effects of the versatile preparation parameters including the amount of titania precursor and surfactant, the addition of ethanol/water, and the hydrothermal process temperature and time on the TiO2 morphology were investigated. The structural and morphological analysis clearly shown that the preparation conditions played crucial roles in the morphology, particle size, and crystalline phase of the TiO2 microparticles. Different kinds of shapes such as rice- (∼1.10 μm (l) and ∼0.41 μm (w)), star- (∼3.60 μm) and flower-like (3.75 μm) TiO2 morphological structures were obtained. The morphology and size of the TiO2 particles were mainly governed by the concentrations of titanium tetraisopropoxide (TTIP) precursor, amounts of tetramethylammonium hydroxide (TMAH) surfactant and hydrothermal temperatures and durations. The as-prepared rice-shaped TiO2 was composed of mixed anatase and brookite binary phases, whereas the star- and flower-shaped TiO2 microstructures were consisted of ternary anatase, rutile, and brookite crystalline TiO2 phases. The three different rice-, star-, and flower-shaped TiO2 microstructures were employed as scattering layers for photoanodes in DSSCs. Among them, the star-like TiO2 photoanode based DSSC exhibited the highest power conversion efficiency of 9.56%, which was also better than those of the devices fabricated without scattering layer (a-TiO2, 8.38%) and with commercial P25 as scattering layer (a-TiO2/P25-TiO2, 8.52%) at the same film thickness of ∼14 μm.
35. 【Article Title】Organic molecules on silicon surface: A way to tune metal dependent Schottky barr【Author】M.K. Rabinal
【Abstract】Effect of covalently bonded organic molecules on p-type Si surfaces, in controlling the performance of metal-silicon Schottky junctions, is studied. Monolayers of 1-dodecyne were formed on hydrated surfaces of p-type Si ((100) orientation) using weak Lewis acid. The chemical modification results in highly homogeneous surfaces. Gold-Si and Aluminum-Si junctions were prepared, both, on modified and unmodified Si surfaces, and I–V characteristics were studied. The results have been interpreted in terms of energy band diagrams. It is demonstrated that the molecular monolayer of 1-dodecyne is effective in controlling the surface states leading to unpinning of the Fermi level and junction responding to the work function of the metal, as expected from theoretical considerations. The simple method presented provides a unique technique to tune the electrical properties of devices with metal-semiconductor interfaces.
35 .
【Article Title】Characterization of AZ31 magnesium alloy by duplex process combining laser surface melting and plasma electrolytic oxidation
【Author】Cancan Liu, Jun Liang, Jiansong Zhou, Qingbiao Li, Lingqian Wang
【Abstract】Top ceramic coatings were fabricated on the laser surface melting (LSM) modified AZ31 alloy by plasma electrolytic oxidation (PEO) in a phosphate electrolyte. The effect of LSM treatment on the microstructure and corrosion behavior of the bare and PEO treated AZ31 alloy was evaluated. Results showed that LSM treatment produced a homogeneous modified layer with redistributed intermetallic compounds, resulting in enhanced corrosion resistance of AZ31 alloy. The LSM treatment had no obvious influence on the surface and cross-sectional microstructures of the PEO coatings on AZ31 alloy. Besides, MgO was the main constituent for PEO coatings, regardless of LSM pretreatment. However, the long-term corrosion properties of the PEO coated AZ31 alloy with LSM pretreatment revealed large enhancement. Based on the analysis of microstructure and corrosion property, the corrosion mechanisms of the PEO and LSM-PEO coated AZ31 alloy were proposed.
36. 【Article Title】XNBR-grafted halloysite nanotube core-shell as a potential compatibilizer for immiscible polymer systems
【Author】S.M.R. Paran, G. Naderi, M.H.R. Ghoreishy
【Abstract】Halloysite nanotubes (HNTs) grafted with carboxylated nitrile byutadiene rubber (XNBR) were synthesized via a sol-gel method. The HNTs as an inorganic cores were pre-treated with 3-Glycidoxypropyl trimethoxysilane, then successfully coated with the XNBR as an organic shell. The properties of XNBR-grafted HNTs were characterized by transmission electron microscopy (TEM), Fourier transform infrared spectroscopy (FTIR), attenuated total reflection Fourier transform infrared spectroscopy (ATR-FTIR), X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS). The results suggested that the XNBR grafted to the surfaces of HNTs successfully. Then the TPE nanocomposites based on polyamide-6 (PA6) and nitrile butadiene rubber (NBR) containing various XNBR-grafted and pristine HNTs were prepared via a direct melt mixing method. The morphology, mechanical, dynamic mechanical and rheological properties of the prepared TPE nanocomposites were investigated. The results show that the XNBR-grafted HNTs can effectively improve the morphology and mechanical properties of the PA6/NBR TPEs. The morphology study of the prepared nanocomposites show that the effect of XNBR-grafted HNTs on the size reduction of NBR phase is markedly more effective than the pristine HNTs and rose by 50% in the same concentrations. Mechanical measurements show that the Young’s modulus of the TPE nanocomposites rose by 60% in just 7 wt% of XNBR-grafted HNT loading. The results indicate that the introduction of HNT/XNBR core-shells into the PA6/NBR TPEs can enhances the interfacial interactions and provides a more fine rubber phase morphology and controlled mechanical properties in comparison with the accordingly TPE nanocomposites containing pristine HNTs.
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