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Developing alternative and renewable energy sources to replace or 

mitigate utilization of current energy sources, especially fossil or 

mineral fuel, is becoming critical (Dresselhaus and Thomas, 2001; 

Michaelides, 2012). In addition, research in the area of alternative 

and clean energy-generation methods will allow for safeguarding 

our environment from greenhouse gases, ozone layer depletion, and 

pollution. However, the high cost of manufacturing associated with 

devices and effi cient material architectures are posing the biggest 

challenges for overcoming goals of alternative energy production. 

For example, recent statistics show that only 7% of the US energy 

market is composed of renewable energy sources, 8% nuclear, and 

85% from fossil fuels (Serrano et al., 2009). Similar statistics are 

observed for other developed nations.

With progress in current technology, we have already marked 

our entry into a new era of “nano,” which has been proving piv-

otal in positively impacting in the area of alternative energy and 

devices (Timp, 1998). Nanotechnology offers tools and approaches 

to develop new kinds of materials with unique properties that are 

critical for shaping the future energy market. Thus, in this issue 

of Nanomaterials and Energy, the focus is on material design for 

alternative energy systems such as photocatalysis and charge stor-

age platforms. Furthermore, current state-of-the-art and future 

challenges involved with the design of nanocatalysts and nanoscale 

supercapacitors are comprehensively reviewed.

Growth understanding of nanomaterials plays the most important 

role in developing alternative energy devices. There are several rea-

sons for this:

(1) If the composition, phase, and structure of nanomaterials are 

controlled at growth stage, then it will be possible to achieve 

desired properties, surface chemistry, and size scale of ultimate 

energy devices based on such nanomaterials.

(2) If it is possible to control the growth in a way that novel material 

architectures are grown in-situ, then it is feasible to eliminate 

need for device integration and processing steps at the later 

stages of technology development.

(3) If the material chemistry is well-understood, then it serves two-

fold purposes; control of material architecture at atomic scale 

and manipulation of its charge transport properties to result in 

effi cient energy generation, conversion, and storage routes.

The above three aspects have been meticulously demonstrated by 

three articles in this issue that are presented by Kalkan et al., Qian 

et al., and Ramadurai et al. It is quite interesting to note that as 

the nanoscale-sized architectures are needed to be controlled, we 

are also pushing the limits of lithography methods. This neces-

sitates self-assembly approaches, where pattering of one kind of 

nanostructures takes place on the other kind. For example, the 

article by Kalkan shows the fabrication of nanowire–nanoparticle 

heterostructures, where a direct nucleation of gold nanoparti-

cles on oxide nanowire substrate resulted in enhanced plasmonic 

and photocatalytic effects due to heterostructuring. This area of 

research has been emerging in last few years, where research-

ers have been exploring opportunities for nanowire–nanoparticle 

heterostructures in energy sectors (Li et al., 2011; Sharma et al., 
2006; Shi and Chopra, 2011; Tak et al., 2009). However, Qian 

et al. and Ramadurai et al. present approaches to fabricate carbon 

nanotubes (CNT) architectures using two approaches (chemical 

vapor deposition [CVD] and fl uidized bed methods). Both of these 

approaches have strong potential for allowing CNTs and CNT-

based energy devices to enter into commercial markets. Control 

of CNT growth in CVD method has led to synthesis of CNT 

architectures (Meyyappan, 2005). The article by Qian et al. dem-

onstrates nitrogen-doped Y-junction CNT architectures in a CVD 

growth method. The potential of CNTs with dopants as shown 

by Qian et al. is promising for their applications in batteries and 

supercapacitors.

This issue also includes two comprehensive review articles in the 

area of nanocatalysis and supercapacitors. The article by Veser 

et al. reviews developments in nanoscale catalysts for water–

gas shift reaction, which is critical to fuel processing. This arti-

cle discusses nanocatalyst design strategies, catalytic reaction 

mechanisms, and challenges involved in this fi eld. The article 

by Bakker et al. presents a detailed review of supercapacitors, 

pseudocapacitors, and batteries based on nanomaterials such as 

carbon or metal nanostructures, silicon nanomaterials, and ionic 

liquids.

With this third issue of Nanomaterials and Energy, I also invite 

our valuable readers to submit their original research work, 
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review articles, and commentaries to the Journal. Nanomaterials 
and Energy aims to provide a unique platform to the scientific 

community working in energy storage, conversion, and harvest-

ing to highlight their ground-breaking research.
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