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By 

FOO CHUAN YI 

February 2018 

Chair: Associate Professor Janet Lim Hong Ngee, PhD 
Faculty: Science  

The versatility of graphene and its derivatives from inventive synthesis method have 
evolved throughout the years, which provided avenues that precisely tune their 
structure and functionality for specific applications. Nevertheless, there are only 
several graphene-based products that have been successfully commercialized into 
the market. The main reason behind this is the lack of concrete performance metrics 
of graphene and its derivatives demonstrating their true value proposition in other 
segments. In this thesis, the investigation and justification of the evolution process 
of graphene derivatives were discussed in terms of graphene in different dimensions, 
which ultimately provide significant insights into diverse industrial applications.  

In the first evolution stage, graphene with its natural 2D nanosheet structure was 
being employed as an “electronic blanket” in photoelectrochemical (PEC) sensing 
platform. The existence of 2D graphene (rGO) blanket in cadmium sulfide (CdS) 
modified carbon cloth (CC) electrode increased the photocurrent intensity by two 
orders of magnitude, compared to that of without graphene. 2D graphene blanket can 
also provide intimate integration between the nanoparticles and current collector 
substrate, thus contributing to a sensitive copper ion detector with a linear detection 
range of 0.1 to 40.0 µM and a detection limit of 0.05 µM. 

In the second evolution stage, graphene was modified with nickel cobaltite (NCO) to 
produce a hierarchical 3D rGO/NCO nanostructure. Upon modification, the 
morphology of the graphene evolved from nanosheet into a petal-like nanostructure. 
This petal-like rGO/NCO nanostructure exhibits excellent supercapacitive 
performance (282.95 F g-1), which is 1.5 times higher than that of pure NCO. Besides, 
intimate integration of NCO on the rGO nanosheet resulted in an efficient contact 
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between the electrode/electrolyte interface, thus contributing to superior capacitance 
retention, which is 46% better than that of pure NCO.  

In the third evolution stage, graphene was self-assembled and reinforced with 
polypyrrole (Ppy) into a free-standing 3D aerogel matrix. The self-agglomeration and 
oxidative polymerization of rGO and Ppy occurred synergistically in a controlled 
water bath environment, which resulted in an elastic and conductive compression 
sensor. The presence of flexible rGO nanosheets as an aerogel backbone provided a 
strong mechanical support which could be compressed more than 50% and recovered 
to its original structure in less than 5 seconds with minor mechanical deformations. 

Lastly, in the final stage of evolution, graphene modified polylactic acid (PLA) was 
employed to develop a 3D printed electrode (3DE) using a commercial 3D printer. 
Graphene provided additional electrical conductivity properties to the insulating PLA 
matrix, which then proficiently fabricated into a supercapacitor and PEC sensor. They 
had a photocurrent response that exceeded expectations (~724.1 µA) and a lower 
detection limit (0.05 µM) than an ITO/FTO glass electrode. 

In conclusion, the neoteric findings in this research provide a significant leap in 
functional graphene nanomaterial fabrications. Even though graphene has been 
extensively employed in laboratory research, the evolution and modification of 
graphene nanomaterials can eventually reveal its true potential in other industrial 
applications.  
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi keperluan untuk ijazah Doktor Falsafah 

EVOLUSI DIMENSI BAHAN NANO BERASASKAN GRAFIN DAN 
PENGGUNAANNYA DALAM BIDANG SENSOR DAN KAPASITOR 

Oleh 

FOO CHUAN YI 

Februari 2018 

Pengerusi: Profesor Madya Janet Lim Hong Ngee, PhD  
Fakulti: Sains 

Kepelbagaian kegunaan grafin dan juga bahan-bahan berasaskan grafin yang 
dihasilkan daripada sintesis yang inovatif telah berkembang saban tahun di mana telah 
memberi laluan kepada pencorakan arkitektur dan fungsi bahan tersebut secara tepat 
bagi aplikasi yang tertentu. Namun begitu, sehingga kini hanya terdapat segelintir 
produk berasaskan grafin yang telah berjaya dikomersialkan di pasaran, dan punca 
utama di sebalik ini adalah kurangnya metrik prestasi grafin dan bahan-bahan 
berasaskan grafin ini dari segi keupayaan dalam menonjolkan kegunaan bahan-bahan 
tersebut di dalam cabang-cabang yang lain.  Di dalam tesis ini, proses evolusi grafin 
dibincangkan dari aspek grafin di dalam dimensi yang berlainan di mana dapat 
memberikan pandangan untuk kegunaan industri yang pelbagai.  

Pada peringkat perkembangan pertama, grafin dalam strukturnya yang asal iaitu 
lapisan nano 2D telah digunakan sebagai "selimut elektronik" dalam platform penderia 
fotoelektrokimia (PEC). Kewujudan selimut grafin 2D (rGO) di atas permukaan 
elektrod yang diperbuat dari fabrik karbon (carbon cloth) yang telah diubahsuai 
dengan kadmium sulfida telah meningkatkan keamatan fotoarus sebanyak dua kali 
ganda berbanding dengan keamatan tanpa grafin. Selimut grafin 2D juga boleh 
menyediakan integrasi mesra antara nano-partikel dan substrat pengumpulan arus, 
justeru menyumbang kepada pengesanan ion kuprum sensitif dengan julat pengesanan 
linear 0.1 ke 40.0 µM dan had pengesanan 0.05 µM. 
Dalam peringkat perkembangan kedua, grafin telah diubahsuai dengan nikel kobaltit 
(NCO) untuk menghasilkan struktur hierarki 3D nano  rGO/NCO. Setelah 
pengubahsuaian, morfologi grafin telah berkembang dari lapisan nano menjadi 
struktur nano mirip kelopak. rGO/NCO yang berstruktur nano mirip kelopak ini 
menunjukkan prestasi superkapasitif yang mengkagumkan (282.95 F g-1), iaitu 1.5 kali 
lebih tinggi daripada NCO tulen. Selain itu, intergrasi mesra NCO pada nano-kepingan 
rGO menghasilkan interaksi yang cekap di antara permukaan  elektrod/elektrolit. 
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Dalam peringkat perkembangan ketiga, grafin telah swa atur ke dalam matriks aerogel 
3D berdiri sendiri yang diperkuatkan oleh polypyrrole (Ppy). Swa atur dan 
polimerisasi oksidatif rGO dan PPy berlaku secara sinergistik dalam persekitaran 
rendaman air yang terkawal, menghasilkan sensor mampatan yang elastik dan 
konduktif. Kehadiran nano-kepingan rGO yang fleksibel sebagai tulang belakang 
aerogel telah menyediakan sokongan mekanikal yang kuat di mana aerogel tersebut 
boleh dimampatkan lebih daripada 50% dan kembali ke struktur asalnya dalam tempoh 
kurang daripada 5 saat dengan deformasi mekanikal yang sangat kecil.  
 

Akhir sekali, di peringkat perkembangan terakhir, grafin yang diubahsuai dengan asid 
polylactic (PLA) digunakan untuk menghasilkan elektrod cetakan 3D (3DE) 
mengunakan pencetak 3D komersial. Grafin memberikan tambahan sifat 
kekonduksian elektrik kepada matriks PLA yang bersifat penebat, yang kemudiannya 
dengan kemahiran yang tinggi telah difabrikasi ke dalam bentuk superkapasitor dan 
alat penderiaan PEC. Elektrod ini telah menunjukkan tindak balas fotoarus yang 
melebihi jangkaan (~724.1 µA) dan had pengesanan yang lebih rendah (0.05 µM) 
daripada electrod kaca ITO/FTO. 
 

Kesimpulannya, penemuan neoterik dalam penyelidikan ini memberikan lonjakan 
penting dalam fabrikasi bahan nano grafin yang berfungsi. Walaupun grafin telah 
digunakan secara meluas dalam penyelidikan makmal, perkembangan dan 
pengubahsuaian bahan nano grafin akhirnya boleh mendedahkan potensi sebenarnya 
dalam aplikasi industri yang lain. 
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CHAPTER 1 
 

INTRODUCTION 
 

1.1 Graphene 
 

The evolutions of both nanotechnology in the manufacturing industry and quality of 
fundamental materials are established drivers of disruptive innovations and 
developments, especially novel advanced materials. Research and developments in 
material sciences provided new growth prospects resulting from industrial, as well as 
commercial products and processes. Within the context of this trend, the emergence of 
new functional nanomaterials such as inorganic nanoparticles, quantum dots and 
carbon-based materials have resulted in nanotechnology advancements in various 
industries including electronics, catalysis, pharmaceuticals, biomedicine, energy 
conservation, cosmetics, medical and biological applications (K, 2015). Apart from 
these, graphene has attracted immense attention due to its potential as an extraordinary 
nanomaterial with abundant unique properties which will help to revolutionize fields 
such as functional composite materials, electronics, energy storage or solar conversion 
(Wang et al., 2012a).  

 

Graphene is a one-atom-thick planar sheet of sp2 hybridized carbon atoms which are 
tightly arranged in an extended two-dimensional (2D) honeycomb network. The first 
single layered graphene was mechanically exfoliated from its three-dimensional (3D) 
allotropes, graphite through a “Scotch tape” method in 2004 (Novoselov et al., 2004). 
Despite originating from graphite, single layer graphene possesses abundant 
delocalized electron clouds on the surface, which facilitate the electron mobility and 
provide low surface resistivity. These exceptional electrical advantages of graphene 
provide a significant improvement in electronic applications such as field effect 
transistors, conducting electrodes, integrated circuits and sensors (Avouris & Xia, 
2012). In addition, graphene is also accredited as one of the strongest materials ever 
discovered, due to its highly ordered molecular structure and bonding arrangements 
between the sp2 hybridized carbon atoms. Polymer matrix composites with graphene 
fillers have shown tremendous improvements in elastic properties, tensile strength, 
thermal stability and even electrical conductivity (Zhu et al., 2010). 

 

1.2 Graphene derivatives 
 

Graphene oxide (GO) is one of the graphene derivatives, whereby the graphene 
nanosheet is chemically modified by introducing oxygen functional groups within the 
hexagonal network. It first appeared as a by-product when a British chemist B. C. 
Brodie investigated the chemical reactivity of graphite flakes in 1895 (Brodie, 1859). 
After the discovery of graphene, GO was then being widely used as a precursor to 
synthesize graphene via a redox method. Unlike graphene, GO is an electrically 
insulating material due to the presence of oxygen functional groups which resulted in 
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a disrupted sp2 carbon network. However, the electrical conductivity can be easily 
recovered by restoring the sp2 network through the reduction process and the product 
yield is called as reduced graphene oxide (rGO). This rGO comprises of graphene 
domains scattered with minimal oxygen functional groups and surface defects if 
compared to GO. Although rGO has lower electrical conductivity and mechanical 
strength in comparison to the pristine graphene nanosheets, the exceptional scalability 
of its synthesis has provide an alternative route in the preparation of new graphene-
based products with the desired characteristics (Compton & Nguyen, 2010). 
 

1.3  Synthesis and Applications of Graphene  
 

Synthesis of graphite oxide through the oxidation of graphite flakes using different 
kinds of oxidants including concentrated sulfuric acid (H2SO4), phosphoric acid 
(H3PO4), nitric acid (HNO3) and potassium permanganate (KMnO4). These are the 
reagents for graphene-based materials (Chen et al., 2013a; Marcano et al., 2010; 
Zhang et al., 2009). GO is also considered as a precursor for graphene synthesis 
through either thermal, chemical or microwave reduction process. It is mainly 
consisting of single layer of graphite oxide. Therefore, by removing the embedded 
oxygen functional groups, the sp2 carbon network can be restored and the product 
formed (rGO) resembles graphene but contains residual oxygen and other structural 
defects.  
 

Graphene produced through the reduction of GO has provided several important 
characteristics as it is prepared using low-cost graphite materials. By utilizing the 
benefits of its hydrophilic nature, GO can form a stable aqueous suspension. Even 
though the structural architectures of GO and rGO are more inferior compared to 
pristine graphene, these derivatives are still receiving close review in the research and 
development of graphene-based materials, especially the mass applications. This can 
provide a large scale and cost-effective method to synthesize graphene-based materials. 
The huge number of reported works and publications related to GO and rGO not only 
proved its superiority over other nanomaterials, but also progressively startling 
scientists’ mind with new possibilities day by day. 
 

Currently, rGO is being widely used in various research fields as a low-cost graphene 
alternative such as electrochemical capacitors, energy storage materials, catalysts, 
water purification and also electrode materials for photovoltaic devices. A flexible and 
free-standing cobalt oxide (Co3O4)/rGO hybrid paper was fabricated as an electrode 
material for electrochemical capacitor applications (Yuen et al., 2012). It shows that 
rGO can provide a flexible and conductive platform for direct dispersion of 
nanoparticles. Also, rGO can provide an intimate integration between the active 
materials and the substrate which eventually enhances the capacitive performance and 
overall cycling stability of an electrochemical capacitor. Furthermore, the atomic-
scaled thin rGO is highly transparent in the visible light spectrum. Alongside with the 
excellent optoelectronic properties, rGO has been widely investigated for transparent 
conducting materials as a potential alternative for indium tin oxide (ITO) in 
photovoltaic devices and light-emitting diodes (LED) applications (Loh et al., 2010). 
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Nevertheless, graphene and its derivatives have shown significant importance in 
today’s low-dimension research and eventually become a promising candidate for low-
cost device fabrication in the electrical and electronic industry.  
 

1.4  Nanomaterials  
 

Functional nanomaterials such as colloidal semiconductor, metal and metal alloy 
nanoparticles has emerged as an important branch of material chemistry. Numerous 
techniques have been developed to control the chemical composition, morphology and 
surface chemistry of these functional nanomaterials. This include self-organization 
methods, template growth methods and colloidal syntheses methods (Yin & Talapin, 
2013). Recently, the development of 3D nanostructure materials such as cadmium 
sulphide, cadmium telluride and zinc sulphide has been provided significant result in 
photovoltaic and energy storage devices. The aligned nanostructure arrays are 
regarded as a perfect architecture to facilitate the charge transport pathway as well as 
high photocurrent efficiency (Li et al., 2013d). Furthermore, their capability to provide 
high electrochemical activity and stability has been used for photoelectrochemical 
sensing platforms. On top of that, various metallic composite and spinel-type mixed 
oxides have been studied to provide beneficial effects in energy storage applications 
(Guene et al., 2007). For instance, ternary nickel cobalt oxide composites have 
attracted much attention due to the low-cost, naturally abundant and also possess high 
capacitive performances (Cheng et al., 2015).  
 

1.5  Problem statements  
 

Agglomeration and formation of nanoparticle clusters tend to occur during device 
fabrications. Nanoparticles such as titanium dioxide, TiO2 (Chekli et al., 2015), 
cadmium sulfide, CdS (Reyes-Esparza et al., 2015) and zinc oxide, ZnO (Yuan et al., 
2016) have been widely used in electronic device fabrication. However, the high 
surface area to volume ratio of these nanoparticles may result in high surface energy. 
In order to minimize the surface energy, the nanoparticles create uncontrolled 
agglomerations due to the attractive van der Waals forces between particles. 
Consequently, the agglomeration of nanoparticles hinders their electrochemical 
characteristic which leads to difficulty of device fabrications and poor electronic 
performances due to the restricted electronic mobility, presence of charge 
recombination and limited transparency (Faure et al., 2013). In view of this, a strategy 
using surfactant or coupling agent was used to bind nanoparticles onto the surface of 
growing species, thus controlling the growth rate and the degree of nanoparticles 
agglomeration (Sharma et al., 2014). However, the presence of foreign species within 
the nanoparticle clusters requires additional modification and time-consuming post-
treatment in order to remove the impurities or by-products.  
 

 In addition, the lack of flexibility platform for the electronic device fabrications has 
been given due attention recently. Several reports are available about the deposition of 
nanoparticles on a rigid conductive glass and metal foils substrate using different 
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synthesis approaches. However, the use of rigid and expensive substrates is believed 
to restrict the flexibility and functionality, which ultimately hinders the development 
of low-cost electronic devices for their applications. In general, a flexible substrate has 
several advantages over a traditional rigid substrate, in terms of cost and processability. 
An enormous amount of effort has already been made by various research groups to 
design and fabricate various cost efficient electronic devices on flexible substrates 
such as carbon cloth and polyethylene terephthalate (PET) for practical applications 
(Fan et al., 2009; J. Liu et al., 2012; H. Su et al., 2014). 
 

Graphene represents a new inroad into low dimension research and offers new aspect 
for vast applications in electronic devices fabrication. It has the potential to address 
the agglomeration issue of nanoparticles due to the high surface area, optical 
transparency, reactive surface area and flexibility. Nevertheless, the applications of 
graphene are restricted to its 2D nanosheets form. Despite the great potential of 
graphene as a fascinating electronic material, the difficulties faced during material 
processing, insufficient reliable integrating techniques and their tendency to self-
aggregate among graphene nanosheets remain as the major challenges. In contrast to 
the 2D nanosheets architecture, self-assembly of graphene materials can give rise to a 
unique 3D array, thus providing better aggregation resistance and high surface area 
while their excellent mechanical and electronic properties are maintained. Research 
into dimensional evolved graphene materials has been driven by their reinforced 
properties, which allow the materials to be conventionally applied in various electronic 
applications.  
 

Although utilization of graphene with other nanomaterials shows promising 
results in promoting their overall physiochemical properties, the understanding in 
structural flexibility and their enhancement mechanism in electronic device are 
essential. Therefore, it is important to investigate the correlation between these 
characteristic with the dimensional evolution of graphene-nanomaterials changing 
from 2D to 3D architecture. It is also significant to develop a low-cost and versatile 
fabrication technique for graphene-based electrode materials.  

 

1.6  Scope of research  
 

In this research, we aim to prepare graphene-nanomaterials with different dimension 
to overcome the problems in electronic device fabrications. GO prepared from the 
modified Hummer’s method will be tested to synthesize different graphene-
nanomaterials such as CdS/rGO nanocomposites, rGO/NCO nanocomposites and 
polypyrrole (Ppy)/rGO nanocomposites, which will be utilized to produce visible-
light-prompt photoelectrochemical sensor, high performance supercapacitor, flexible 
compression sensor and conductive electrode materials. The as-synthesized GO is 
less-toxic, economical and can be easily prepared using commercially available 
precursors. In addition, the presence of graphene also plays an important role in the 
morphology of the produced nanomaterials.  
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In order to test the workability of the as-synthesized graphene nanomaterials, a 
comparison study was carried out between the rGO modified nanocomposites and their 
counterpart. The performance of the as-fabricated electronic devices was also being 
evaluated by including parameter optimization, environmental study, performance 
comparison with commercial product and proof-of-concept study. 
 

1.7  Research objectives 
 

This research is to create an electrical device that relies on the combination of graphene 
properties. The main objective of this thesis is to investigate the dimensional evolution 
of graphene nanomaterials from 2D to 3D, and to use these graphene-nanomaterials in 
electronic devices fabrication. Special attention was devoted to overcome the current 
problems related to self-agglomeration of nanoparticles and to improve the overall 
performances. The specific objectives of the study are outlined as below: 
 

i. To construct a 2D electronic blanket of graphene for enhancement in 
photoelectrochemical performance of CdS modified carbon cloth electrode. 

ii. To develop a hierarchical 3D rGO/nickel cobaltite nanocomposites by modifying 
the 2D graphene with nickel cobaltite for high performance supercapacitor. 

iii. To assemble a 3D graphene aerogel matrix reinforced with polypyrrole 
nanoparticles for a flexible compression sensor. 

iv. To construct a 3D printed electrode by using graphene reinforced polylactic acid 
(PLA) via simplistic 3D printing technique.   
 

1.8  Thesis outline 
 

 In Chapter 1, a brief introduction on graphene is given and its derivatives, problem 
statements and the main objective of the thesis. A comprehensive literature review on 
graphene-based materials, including the preparation methods and applications, is 
explained in Chapter 2.  

 

Chapter 3 covers the experimental works used for fabricating a visible-light-prompt 
photoelectrochemical sensor, using 2D rGO nanosheets and CdS nanoparticles on 
flexible carbon cloth substrate. Aerosol assists chemical vapor deposition (AACVD) 
was employed to synthesized CdS nanoparticles on flexible carbon cloth substrate. A 
comparison study between the CdS/rGO and pure CdS modified carbon cloth substrate 
was carried out. The performance of rigid and flexible deposition substrate was also 
studied in this chapter. 

 

In Chapter 4, the modification of 2D graphene with nickel cobaltite to obtain a 
hierarchical 3D rGO/NCO nanostructure via hydrothermal synthesis was conducted. 
Various tools such as FESEM, EDX, XPS and XRD were employed to evaluate the 
dimensional evolved rGO/NCO nanostructure. A comparison study between the as-
fabricated rGO/NCO electrode and commercial KEMEX supercapacitor was carried 
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out to prove the workability of rGO/NCO nanostructure for high performance 
supercapacitor applications.  

 

In Chapter 5, the evolution of graphene from a hierarchical structure into a free-
standing 3D architecture was developed. Graphene was synergistically assembled and 
reinforced with Ppy to produce Ppy/rGO aerogel matrix (PGA) via a simplistic water 
bath method. Density functional modeling (DFT) modelling was constructed to 
visualize the molecular interaction between Ppy and rGO. The physiochemical 
properties of as-synthesized PGA were also investigated using various 
characterization techniques.  

 

In Chapter 6, a novel approach in electrochemical system was designed using a 3D-
printed electrode (3DE) and electrochemically active nanomaterials. A 3DE was 3D 
printed using graphene reinforced PLA filaments. Surface modification of the 3DE for 
better workability was carried out in this chapter. In addition, the as-fabricated 3DE 
was developed into photoelectrochemical sensors and supercapacitor electrode 
materials.  

 

Lastly, Chapter 7 contains the general conclusion and several future recommendations. 
The list of references cited in this thesis, appendices, biodata of students and a list of 
publications are given in post Chapter 7.  
 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 118 

REFERENCES 
 

Ahuja, P., Sahu, V., Ujjain, S. K., Sharma, R. K., & Singh, G. (2014). Performance 
evaluation of Asymmetric Supercapacitor based on Cobalt manganite modified 
graphene nanoribbons. Electrochimica Acta, 146, 429-436. 

Ahuja, P., Ujjain, S. K., & Kanojia, R. (2018). Electrochemical behaviour of 
manganese & ruthenium mixed oxide@ reduced graphene oxide nanoribbon 
composite in symmetric and asymmetric supercapacitor. Applied Surface 
Science, 427, 102-111. 

Akkarachanchainon, N., Rattanawaleedirojn, P., Chailapakul, O., & Rodthongkum, N. 
(2017). Hydrophilic graphene surface prepared by electrochemically reduced 
micellar graphene oxide as a platform for electrochemical sensor. Talanta, 165, 
692-701. 

Al-Hussam, A. M. A., & Jassim, S. A. J. (2012). Synthesis, structure, and optical 
properties of CdS thin films nanoparticles prepared by chemical bath technique. 
Journal of the Association of Arab Universities for Basic and Applied Sciences, 
11(1), 27-31. 

Alam, A., Meng, Q., Shi, G., Arabi, S., Ma, J., Zhao, N., et al. (2016). Electrically 
conductive, mechanically robust, pH-sensitive graphene/polymer composite 
hydrogels. Composites Science and Technology, 127, 119-126. 

Amaral-Labat, G., Grishechko, L., Szczurek, A., Fierro, V., Pizzi, A., Kuznetsov, B., 
et al. (2012). Highly mesoporous organic aerogels derived from soy and tannin. 
Green Chemistry, 14(11), 3099-3106. 

An, H., Li, Y., Long, P., Gao, Y., Qin, C., Cao, C., et al. (2016). Hydrothermal 
preparation of fluorinated graphene hydrogel for high-performance 
supercapacitors. Journal of Power Sources, 312, 146-155. 

Areir, M., Xu, Y., Zhang, R., Harrison, D., Fyson, J., & Pei, E. (2017). A study of 3D 
printed active carbon electrode for the manufacture of electric double-layer 
capacitors. Journal of Manufacturing Processes, 25, 351-356. 

Avouris, P., & Xia, F. (2012). Graphene applications in electronics and photonics. 
MRS Bulletin, 37(12), 1225-1234. 

Bacon, M., Bradley, S. J., & Nann, T. (2014). Graphene Quantum Dots. Particle & 
Particle Systems Characterization, 31(4), 415-428. 

Bagheri, H., Hajian, A., Rezaei, M., & Shirzadmehr, A. (2017). Composite of Cu metal 
nanoparticles-multiwall carbon nanotubes-reduced graphene oxide as a novel 
and high performance platform of the electrochemical sensor for simultaneous 
determination of nitrite and nitrate. Journal of Hazardous Materials, 324(Pt B), 
762-772. 

Bai, J. M., Zhang, L., Liang, R. P., & Qiu, J. D. (2013). Graphene quantum dots 
combined with europium ions as photoluminescent probes for phosphate 
sensing. Chemistry, 19(12), 3822-3826. 

Balandin, A. A. (2011). Thermal properties of graphene and nanostructured carbon 
materials. Nature Materials, 10(8), 569-581. 

Bay, H. H., Patino, D., Mutlu, Z., Romero, P., Ozkan, M., & Ozkan, C. S. (2016). 
Scalable Multifunctional Ultra-thin Graphite Sponge: Free-standing, 
Superporous, Superhydrophobic, Oleophilic Architecture with Ferromagnetic 
Properties for Environmental Cleaning. Scientific Reports, 6, 21858. 



© C
OPYRIG

HT U
PM

 119 

Beidaghi, M., & Wang, C. (2011). Micro-supercapacitors based on three dimensional 
interdigital polypyrrole/C-MEMS electrodes. Electrochimica Acta, 56(25), 
9508-9514. 

Bolotin, K. I., Sikes, K. J., Jiang, Z., Klima, M., Fudenberg, G., Hone, J., et al. (2008). 
Ultrahigh electron mobility in suspended graphene. Solid State 
Communications, 146(9-10), 351-355. 

Brodie, B. C. (1859). On the Atomic Weight of Graphite. Philosophical Transactions 
of the Royal Society, 149, 249-259. 

Bruce, P. G., Freunberger, S. A., Hardwick, L. J., & Tarascon, J. M. (2012). Li-O2 and 
Li-S batteries with high energy storage. Natural Materials, 11(1), 19-29. 

Bruce, P. G., Scrosati, B., & Tarascon, J. M. (2008). Nanomaterials for rechargeable 
lithium batteries. Angewandte Chemie International Edition English, 47(16), 
2930-2946. 

Cao, A., Liu, Z., Chu, S., Wu, M., Ye, Z., Cai, Z., et al. (2010). A facile one-step 
method to produce graphene-CdS quantum dot nanocomposites as promising 
optoelectronic materials. Advanced Materials, 22(1), 103-106. 

Cao, J., Wang, Y., Zhou, Y., Ouyang, J. H., Jia, D., & Guo, L. (2013). High voltage 
asymmetric supercapacitor based on MnO2 and graphene electrodes. Journal 
of Electroanalytical Chemistry, 689, 201-206. 

Cao, N., Lyu, Q., Li, J., Wang, Y., Yang, B., Szunerits, S., et al. (2017). Facile 
synthesis of fluorinated polydopamine/chitosan/reduced graphene oxide 
composite aerogel for efficient oil/water separation. Chemical Engineering 
Journal, 326, 17-28. 

Carotenuto, G., Romeo, V., Cannavaro, I., Roncato, D., Martorana, B., & Gosso, M. 
(2012). Graphene-polymer composites. IOP Conference Series: Materials 
Science and Engineering, 40, 012018. 

Chabot, V., Higgins, D., Yu, A., Xiao, X., Chen, Z., & Zhang, J. (2014). A review of 
graphene and graphene oxide sponge: material synthesis and applications to 
energy and the environment. Energy & Environmental Science, 7(5), 1564-
1596. 

Chandramohan, S., Bok Ko, K., Han Yang, J., Deul Ryu, B., Katharria, Y. S., Yong 
Kim, T., et al. (2014). Performance evaluation of GaN light-emitting diodes 
using transferred graphene as current spreading layer. Journal of Applied 
Physics, 115(5), 054503. 

Chang, K., & Chen, W. (2011). l-Cysteine-Assisted Synthesis of Layered 
MoS2/Graphene Composites with Excellent Electrochemical Performances for 
Lithium Ion Batteries. ACS Nano, 5(6), 4720-4728. 

Chang, S. S., Clair, B., Ruelle, J., Beauchene, J., Di Renzo, F., Quignard, F., et al. 
(2009). Mesoporosity as a new parameter for understanding tension stress 
generation in trees. Journal of Experimental Botany, 60(11), 3023-3030. 

Chekli, L., Roy, M., Tijing, L. D., Donner, E., Lombi, E., & Shon, H. K. (2015). 
Agglomeration behaviour of titanium dioxide nanoparticles in river waters: A 
multi-method approach combining light scattering and field-flow fractionation 
techniques. Journal of Environmental Management, 159, 135-142. 

Chen, J., Duan, M., & Chen, G. (2012). Continuous mechanical exfoliation of 
graphene sheets via three-roll mill. Journal of Materials Chemistry, 22(37), 
19625. 

Chen, J., Li, Y., Huang, L., Li, C., & Shi, G. (2015). High-yield preparation of 
graphene oxide from small graphite flakes via an improved Hummers method 
with a simple purification process. Carbon, 81, 826-834. 



© C
OPYRIG

HT U
PM

 120 

Chen, J., Sheng, K., Luo, P., Li, C., & Shi, G. (2012). Graphene hydrogels deposited 
in nickel foams for high-rate electrochemical capacitors. Advanced Materials, 
24(33), 4569-4573. 

Chen, J., Yao, B., Li, C., & Shi, G. (2013). An improved Hummers method for eco-
friendly synthesis of graphene oxide. Carbon, 64, 225-229. 

Chen, J., Zheng, A., Gao, Y., He, C., Wu, G., Chen, Y., et al. (2008). Functionalized 
CdS quantum dots-based luminescence probe for detection of heavy and 
transition metal ions in aqueous solution. Spectrochimica Acta Part A: 
Molecular and Biomolecular Spectroscopy, 69(3), 1044-1052. 

Chen, L., Guo, C. X., Zhang, Q., Lei, Y., Xie, J., Ee, S., et al. (2013). Graphene 
quantum-dot-doped polypyrrole counter electrode for high-performance dye-
sensitized solar cells. ACS Applied Materials & Interfaces, 5(6), 2047-2052. 

Chen, L., Hernandez, Y., Feng, X., & Mullen, K. (2012). From nanographene and 
graphene nanoribbons to graphene sheets: chemical synthesis. Angewandte 
Chemie Int ernational Edition English, 51(31), 7640-7654. 

Chen, M., Tao, T., Zhang, L., Gao, W., & Li, C. (2013). Highly conductive and 
stretchable polymer composites based on graphene/MWCNT network. 
Chemical Communications (Cambridge), 49(16), 1612-1614. 

Chen, W., & Yan, L. (2011). In situ self-assembly of mild chemical reduction graphene 
for three-dimensional architectures. Nanoscale, 3(8), 3132-3137. 

Chen, W., Yan, L., & Bangal, P. R. (2010). Preparation of graphene by the rapid and 
mild thermal reduction of graphene oxide induced by microwaves. Carbon, 
48(4), 1146-1152. 

Chen, Z., Ren, W., Gao, L., Liu, B., Pei, S., & Cheng, H. M. (2011). Three-dimensional 
flexible and conductive interconnected graphene networks grown by chemical 
vapour deposition. Natural Materials, 10(6), 424-428. 

Chen, S., Zhu, J., Wu, X., Han, Q., & Wang, X. (2010). Graphene Oxide/MnO2 
nanocomposite for supercapacitor. ACS Nano, 4(5), 9. 

Cheng, J., Lu, Y., Qiu, K., Yan, H., Xu, J., Han, L., et al. (2015). Hierarchical 
Core/Shell NiCo2O4@NiCo2O4 Nanocactus Arrays with Dual-functionalities 
for High Performance Supercapacitors and Li-ion Batteries. Scientific Reports, 
5, 12099. 

Cheng, L., Liu, J., Chen, T., Xu, M., Ji, M., Zhang, B., et al. (2016). Ternary 
cooperative Au–CdS–rGO hetero-nanostructures: synthesis with multi-
interface control and their photoelectrochemical sensor applications. RSC 
Advances, 6(37), 30785-30790. 

Choi, S. J., Kim, S. J., & Kim, I. D. (2016). Ultrafast optical reduction of graphene 
oxide sheets on colorless polyimide film for wearable chemical sensors. NPG 
Asia Materials, 8(9), e315. 

Chuvilin, A., Kaiser, U., Bichoutskaia, E., Besley, N. A., & Khlobystov, A. N. (2010). 
Direct transformation of graphene to fullerene. Natural Chemicals, 2(6), 450-
453. 

Ci, L., Xu, Z., Wang, L., Gao, W., Ding, F., Kelly, K. F., et al. (2008). Controlled 
nanocutting of graphene. Nano Research, 1(2), 116-122. 

Clochard, M. C., Melilli, G., Rizza, G., Madon, B., Alves, M., Wegrowe, J. E., et al. 
(2016). Large area fabrication of self-standing nanoporous graphene-on-
PMMA substrate. Materials Letters, 184, 47-51. 

Compton, O. C., & Nguyen, S. T. (2010). Graphene oxide, highly reduced graphene 
oxide, and graphene: versatile building blocks for carbon-based materials. 
Small, 6(6), 711-723. 



© C
OPYRIG

HT U
PM

 121 

Cong, H. P., Chen, J. F., & Yu, S. H. (2014). Graphene-based macroscopic assemblies 
and architectures: an emerging material system. Chemical Society Reviews, 
43(21), 7295-7325. 

Dave, K., Park, K. H., & Dhayal, M. (2015). Characteristics of ultrasonication assisted 
assembly of gold nanoparticles in hydrazine reduced graphene oxide. RSC 
Advances, 5(130), 107348-107354. 

De Arco, L. G., Yi, Z., Kumar, A., & Chongwu, Z. (2009). Synthesis, Transfer, and 
Devices of Single- and Few-Layer Graphene by Chemical Vapor Deposition. 
IEEE Transactions on Nanotechnology, 8(2), 135-138. 

Dembele, K. T., Selopal, G. S., Soldano, C., Nechache, R., Rimada, J. C., Concina, I., 
et al. (2013). Hybrid Carbon Nanotubes–TiO2Photoanodes for High Efficiency 
Dye-Sensitized Solar Cells. The Journal of Physical Chemistry C, 117(28), 
14510-14517. 

Dong, Y., Chen, C., Zheng, X., Gao, L., Cui, Z., Yang, H., et al. (2012). One-step and 
high yield simultaneous preparation of single- and multi-layer graphene 
quantum dots from CX-72 carbon black. Journal of Materials Chemistry, 
22(18), 8764. 

Dong, Y., Li, G., Zhou, N., Wang, R., Chi, Y., & Chen, G. (2012). Graphene quantum 
dot as a green and facile sensor for free chlorine in drinking water. Analitical 
Chemistry, 84(19), 8378-8382. 

Dong, Y., Shao, J., Chen, C., Li, H., Wang, R., Chi, Y., et al. (2012). Blue luminescent 
graphene quantum dots and graphene oxide prepared by tuning the 
carbonization degree of citric acid. Carbon, 50(12), 4738-4743. 

Dong, Z. H., Wei, Y. L., Shi, W., & Zhang, G. A. (2011). Characterisation of doped 
polypyrrole/manganese oxide nanocomposite for supercapacitor electrodes. 
Materials Chemistry and Physics, 131(1–2), 529-534. 

Dresselhaus, M. S., & Araujo, P. T. (2010). Perspectives on the 2010 Nobel Prize in 
Physics for Graphene. ACS Nano, 4(11), 6297-6302. 

Dubal, D. P., Gomez-Romero, P., Sankapal, B. R., & Holze, R. (2015). Nickel 
cobaltite as an emerging material for supercapacitors: An overview. Nano 
Energy, 11, 377-399. 

Dubal, D. P., Gund, G. S., Lokhande, C. D., & Holze, R. (2013). Decoration of 
spongelike Ni(OH)2 nanoparticles onto MWCNTs using an easily manipulated 
chemical protocol for supercapacitors. ACS Applied Materials & Interfaces, 
5(7), 2446-2454. 

Dubin, S., Gilje, S., Wang, K., Tung, V. C., Cha, K., Hall, A. S., et al. (2010). A One-
Step, Solvothermal Reduction Method for Producing Reduced Graphene 
Oxide Dispersions in Organic Solvents. ACS Nano, 4(7), 3845-3852. 

Ekuma, E. C., Franklin, L., Zhao, G. L., Wang, J. T., & Bagayoko, D. (2011). Ab-
initio local density approximation description of the electronic properties of 
zinc blende cadmium sulfide (zb-CdS). Physica B: Condensed Matter, 406(8), 
1477-1480. 

Elias, A. L., Botello-Mendez, A. R., Meneses-Rodriguez, D., Jehova Gonzalez, V., 
Ramirez-Gonzalez, D., Ci, L., et al. (2010). Longitudinal cutting of pure and 
doped carbon nanotubes to form graphitic nanoribbons using metal clusters as 
nanoscalpels. Nano Letters, 10(2), 366-372. 

Ellis, B. L., & Nazar, L. F. (2012). Sodium and sodium-ion energy storage batteries. 
Current Opinion in Solid State and Materials Science, 16(4), 168-177. 



© C
OPYRIG

HT U
PM

 122 

Fan, Z., Razavi, H., Do, J. W., Moriwaki, A., Ergen, O., Chueh, Y. L., et al. (2009). 
Three-dimensional nanopillar-array photovoltaics on low-cost and flexible 
substrates. Nauralt Materials, 8(8), 648-653. 

Fan, Z., Yan, J., Wei, T., Zhi, L., Ning, G., Li, T., et al. (2011). Assymetric 
Supercapacitor based on graphene/MnO2 and activated carbon Nanofibers 
electrode with High Power and Energy density. Advance Functional Materials, 
21, 10. 

Farahani, R. D., Dube, M., & Therriault, D. (2016). Three-Dimensional Printing of 
Multifunctional Nanocomposites: Manufacturing Techniques and 
Applications. Advance Materials, 28(28), 5794-5821. 

Faure, B., Salazar-Alvarez, G., Ahniyaz, A., Villaluenga, I., Berriozabal, G., De 
Miguel, Y. R., et al. (2013). Dispersion and surface functionalization of oxide 
nanoparticles for transparent photocatalytic and UV-protecting coatings and 
sunscreens. Sci Technol Advances Materials, 14(2), 023001. 

Feng, C., Yi, Z., She, F., Gao, W., Peng, Z., Garvey, C. J., et al. (2016). 
Superhydrophobic and Superoleophilic Micro-Wrinkled Reduced Graphene 
Oxide as a Highly Portable and Recyclable Oil Sorbent. ACS Applied Materials 
& Interfaces, 8(15), 9977-9985. 

Fiori, G., Bonaccorso, F., Iannaccone, G., Palacios, T., Neumaier, D., Seabaugh, A., 
et al. (2014). Electronics based on two-dimensional materials. Natural 
Nanotechnoogyl, 9(10), 768-779. 

Fonner, J. M., Forciniti, L., Nguyen, H., Byrne, J. D., Kou, Y. F., Syeda-Nawaz, J., et 
al. (2008). Biocompatibility implications of polypyrrole synthesis techniques. 
Biomedical Materials, 3(3), 034124. 

Foo, C. Y., Lim, H. N., Mahdi, M. A. b., Chong, K. F., & Huang, N. M. (2016). High-
Performance Supercapacitor Based on Three-Dimensional Hierarchical 
rGO/Nickel Cobaltite Nanostructures as Electrode Materials. The Journal of 
Physical Chemistry C, 120(38), 21202-21210. 

Foo, C. Y., Lim, H. N., Pandikumar, A., Huang, N. M., & Ng, Y. H. (2016). Utilization 
of reduced graphene oxide/cadmium sulfide-modified carbon cloth for visible-
light-prompt photoelectrochemical sensor for copper (II) ions. Journal of 
Hazardous Materials, 304, 400-408. 

Foster, C. W., Down, M. P., Zhang, Y., Ji, X., Rowley-Neale, S. J., Smith, G. C., et al. 
(2017). 3D Printed Graphene Based Energy Storage Devices. Scientific 
Reports, 7, 42233. 

Futaba, D. N., Hata, K., Yamada, T., Hiraoka, T., Hayamizu, Y., Kakudate, Y., et al. 
(2006). Shape-engineerable and highly densely packed single-walled carbon 
nanotubes and their application as super-capacitor electrodes. Natural 
Materials, 5(12), 987-994. 

Gao, C., Li, L., Raji, A. R., Kovalchuk, A., Peng, Z., Fei, H., et al. (2015). Tin 
Disulfide Nanoplates on Graphene Nanoribbons for Full Lithium Ion Batteries. 
ACS Applied Materials & Interfaces, 7(48), 26549-26556. 

Gao, M., Pan, Y., Huang, L., Hu, H., Zhang, L. Z., Guo, H. M., et al. (2011). Epitaxial 
growth and structural property of graphene on Pt(111). Applied Physics Letters, 
98(3), 033101. 

Gao, X., Lv, H., Li, Z., Xu, Q., Liu, H., Wang, Y., et al. (2016). Low-cost and high-
performance of a vertically grown 3D Ni–Fe layered double 
hydroxide/graphene aerogel supercapacitor electrode material. RSC Advances, 
6(109), 107278-107285. 



© C
OPYRIG

HT U
PM

 123 

Gao, Y. (2017). Graphene and Polymer Composites for Supercapacitor Applications: 
a Review. Nanoscale Research Letters, 12(1), 387. 

Garg, N., Basu, M., & Ganguli, A. K. (2014). Nickel Cobaltite Nanostructures with 
Enhanced Supercapacitance Activity. The Journal of Physical Chemistry C, 
118(31), 17332-17341. 

Gattas-Asfura, K. M., & Leblanc, R. M. (2003). Peptide-coated CdS quantum dots for 
the optical detection of copper(ii) and silver(i)Electronic Supplementary 
Information (ESI) available: experimental procedures for peptide synthesis and 
optical spectra measurements. Chemical Communications, (21), 2684. 

Geim, A. K., & Novoselov, K. S. (2007). The rise of graphene. Natural Materials, 
6(3), 183-191. 

Genorio, B., Lu, W., Dimiev, A. M., Zhu, Y., Raji, A. R. O., Novosel, B., et al. (2012). 
In Situ Intercalation Replacement and Selective Functionalization of Graphene 
Nanoribbon Stacks. ACS Nano, 6(5), 4231-4240. 

Golafshan, N., Kharaziha, M., & Fathi, M. (2017). Tough and conductive hybrid 
graphene-PVA: Alginate fibrous scaffolds for engineering neural construct. 
Carbon, 111, 752-763. 

Guene, M., Diagne, A. A., Fall, M., Dieng, M. M., & Poillerat, G. (2007). Preparation 
of nickel-cobalt cpinel oxides. Comparison of two physical properties 
stemming from four different preparation methods and using carbon paste 
electrode. Chemical Society of Ethiopia, 21(2), 255-262 

Guo, C. X., & Li, C. M. (2011). A self-assembled hierarchical nanostructure 
comprising carbon spheres and graphene nanosheets for enhanced 
supercapacitor performance. Energy & Environmental Science, 4(11), 4504. 

Guo, S., Yu, H., Liu, P., Ren, Y., Zhang, T., Chen, M., et al. (2015). High-performance 
symmetric sodium-ion batteries using a new, bipolar O3-type material, 
Na0.8Ni0.4 Ti0.6O2. Energy & Environmental. Science, 8, 1237-1244. 

Guo, X., Chen, C., Song, W., Wang, X., Di, W., & Qin, W. (2014). CdS embedded 
TiO2 hybrid nanospheres for visible light photocatalysis. Journal of Molecular 
Catalysis A: Chemical, 387(0), 1-6. 

Gwon, H., Kim, H. S., Lee, K. U., Seo, D. H., Park, Y. C., Lee, Y. S., et al. (2011). 
Flexible energy storage devices based on graphene paper. Energy & 
Environmental Science, 4(4), 1277. 

Han, Q., Yang, L., Liang, Q., & Ding, M. (2017). Three-dimensional hierarchical 
porous graphene aerogel for efficient adsorption and preconcentration of 
chemical warfare agents. Carbon, 122(Supplement C), 556-563. 

Hao, Y., Liu, L., Long, Y., Wang, J., Liu, Y. N., & Zhou, F. (2013). Sensitive 
photoluminescent detection of Cu2+ in real samples using CdS quantum dots 
in combination with a Cu2+-reducing reaction. Biosensors and Bioelectronics, 
41(0), 723-729. 

He, Q., Wu, S., Yin, Z., & Zhang, H. (2012). Graphene-based electronic sensors. 
Chemical Science, 3(6), 1764. 

He, Y., Bai, Y., Yang, X., Zhang, J., Kang, L., Xu, H., et al. (2016). Holey 
graphene/polypyrrole nanoparticle hybrid aerogels with three-dimensional 
hierarchical porous structure for high performance supercapacitor. Journal of 
Power Sources, 317, 10-18. 

He, Y., Li, J., Li, L., & Li, J. (2016). Gamma-ray irradiation-induced reduction and 
self-assembly of graphene oxide into three-dimensional graphene aerogel. 
Materials Letters, 177, 76-79. 



© C
OPYRIG

HT U
PM

 124 

He, Y., Li, J., Luo, K., Li, L., Chen, J., & Li, J. (2016). Engineering Reduced Graphene 
Oxide Aerogel Produced by Effective γ-ray Radiation-Induced Self-Assembly 
and Its Application for Continuous Oil–Water Separation. Industrial & 
Engineering Chemistry Research, 55(13), 3775-3781. 

Hernandez, Y., Nicolosi, V., Lotya, M., Blighe, F. M., Sun, Z., De, S., et al. (2008). 
High-yield production of graphene by liquid-phase exfoliation of graphite. 
Natural Nanotechnoogyl, 3(9), 563-568. 

Ho, C. M., Ng, S. H., Li, K. H., & Yoon, Y. J. (2015). 3D printed microfluidics for 
biological applications. Lab Chip, 15(18), 3627-3637. 

Hong, W., Bai, H., Xu, Y., Yao, Z., Gu, Z., & Shi, G. (2010). Preparation of Gold 
Nanoparticle/Graphene Composites with Controlled Weight Contents and 
Their Application in Biosensors. The Journal of Physical Chemistry C, 114(4), 
1822-1826. 

Hu, K., Xie, X., Cerruti, M., & Szkopek, T. (2015). Controlling the shell formation in 
hydrothermally reduced graphene hydrogel. Langmuir, 31(20), 5545-5549. 

Huang, F., Pu, F., Lu, X., Zhang, H., Xia, Y., Huang, W., et al. (2013). 
Photoelectrochemical sensing of Cu2+ ions with SnO2/CdS heterostructural 
films. Sensors and Actuators B: Chemical, 183, 601-607. 

Huang, L., Huang, Y., Liang, J., Wan, X., & Chen, Y. (2011). Graphene-based 
conducting inks for direct inkjet printing of flexible conductive patterns and 
their applications in electric circuits and chemical sensors. Nano Research, 
4(7), 675-684. 

Huang, L., Yi, N., Wu, Y., Zhang, Y., Zhang, Q., Huang, Y., et al. (2013). 
Multichannel and repeatable self-healing of mechanical enhanced graphene-
thermoplastic polyurethane composites. Advanced Materials, 25(15), 2224-
2228. 

Huang, N. M., Lim, H. N., Chia, C. H., Yarmo, M. A., & Muhamad, M. R. (2011). 
Simple room-temperature preparation of high-yield large-area graphene oxide. 
International journal of nanomedicine, 6, 3443-3448. 

Huang, X., Yin, Z., Wu, S., Qi, X., He, Q., Zhang, Q., et al. (2011). Graphene-based 
materials: synthesis, characterization, properties, and applications. Small, 
7(14), 1876-1902. 

Hummers, W. S., & Offeman, R. E. (1958). Preparation of Graphitic Oxide. Journal 
of the American Chemical Society, 80(6), 1339-1339. 

Inagaki, M., & Kang, F. (2014). Graphene derivatives: graphane, fluorographene, 
graphene oxide, graphyne and graphdiyne. Journal of Material Chemistry A, 
2(33), 13193-13206. 

Isarov, A. V., & Chrysochoos, J. (1997). Optical and Photochemical Properties of 
Nonstoichiometric Cadmium Sulfide Nanoparticles:  Surface Modification 
with Copper(II) Ions. Langmuir, 13(12), 3142-3149. 

Ismach, A., Druzgalski, C., Penwell, S., Schwartzberg, A., Zheng, M., Javey, A., et al. 
(2010). Direct Chemical Vapor Deposition of Graphene on Dielectric Surfaces. 
Nano Letters, 10(5), 1542-1548. 

Jamart-Gregoire, B., Son, S., Allix, F., Felix, V., Barth, D., Jannot, Y., et al. (2016). 
Monolithic organic aerogels derived from single amino-acid based 
supramolecular gels: physical and thermal properties. RSC Advances, 6(104), 
102198-102205. 

Jiang, L., & Fan, Z. (2014). Design of advanced porous graphene materials: from 
graphene nanomesh to 3D architectures. Nanoscale, 6(4), 1922-1945. 



© C
OPYRIG

HT U
PM

 125 

Jiang, S., Arguilla, M. Q., Cultrara, N. D., & Goldberger, J. E. (2015). Covalently-
controlled properties by design in group IV graphane analogues. Accounts of 
Chemical Research, 48(1), 144-151. 

Jiao, X. X., Luo, H. Q., & Li, N. B. (2013). Fabrication of graphene–gold 
nanocomposites by electrochemical co-reduction and their electrocatalytic 
activity toward 4-nitrophenol oxidation. Journal of Electroanalytical 
Chemistry, 691, 83-89. 

Jing, M., Hou, Z., Yang, H., Li, G., Zhou, M., & Xu, W. (2016). Zn2SnO4 coated 
reduced graphene oxide nanoribbons with enhanced electrochemical 
performance for lithium-ion batteries. Journal of Materials Research, 31(23), 
3666-3674. 

Johra, F. T., & Jung, W. G. (2015). RGO–TiO2–ZnO composites: Synthesis, 
characterization, and application to photocatalysis. Applied Catalysis A: 
General, 491, 52-57. 

Jossen, A., Garche, J., Doering, H., Goetz, M., Knaupp, W., & Joerissen, L. (2005). 
Hybrid systems with lead–acid battery and proton-exchange membrane fuel 
cell. Journal of Power Sources, 144(2), 395-401. 

K, S. (2015). A Review on Current Advancements in Nanotechnology. Research & 
Reviews: Journal of Medical and Health Sciences, 4(3). 

Kaniyoor, A., & Ramaprabhu, S. (2012). A Raman spectroscopic investigation of 
graphite oxide derived graphene. AIP Advances, 2(3), 032183. 

Khaleed, A. A., Bello, A., Dangbegnon, J. K., Madito, M. J., Olaniyan, O., Barzegar, 
F., et al. (2017). Solvothermal synthesis of surfactant free spherical nickel 
hydroxide/graphene oxide composite for supercapacitor application. Journal 
of Alloys and Compounds, 721, 80-91. 

Khan, U., O’Neill, A., Lotya, M., De, S., & Coleman, J. N. (2010). High-concentration 
solvent exfoliation of graphene. Small, 6. 

Kim, H., & Macosko, C. W. (2009). Processing-property relationships of 
polycarbonate/graphene composites. Polymer, 50(15), 3797-3809. 

Kim, J., Nafiujjaman, M., Nurunnabi, M., Lee, Y. K., & Park, H. K. (2016). 
Hemorheological characteristics of red blood cells exposed to surface 
functionalized graphene quantum dots. Food Chemistry & Toxicology, 97, 
346-353. 

Kim, K. S., Zhao, Y., Jang, H., Lee, S. Y., Kim, J. M., Kim, K. S., et al. (2009). Large-
scale pattern growth of graphene films for stretchable transparent electrodes. 
Nature, 457(7230), 706-710. 

Kim, S. H., Lee, C. H., Yun, J. M., Noh, Y. J., Kim, S. S., Lee, S., et al. (2014). 
Fluorine-functionalized and simultaneously reduced graphene oxide as a novel 
hole transporting layer for highly efficient and stable organic photovoltaic cells. 
Nanoscale, 6(13), 7183-7187. 

Kim, Y. H., Lee, E. Y., Lee, H. H., & Seo, T. S. (2017). Characteristics of Reduced 
Graphene Oxide Quantum Dots for a Flexible Memory Thin Film Transistor. 
ACS Applied Materials & Interfaces, 9(19), 16375-16380. 

Kosynkin, D. V., Higginbotham, A. L., Sinitskii, A., Lomeda, J. R., Dimiev, A., Price, 
B. K., et al. (2009). Longitudinal unzipping of carbon nanotubes to form 
graphene nanoribbons. Nature, 458(7240), 872-876. 

Kwak, D. J., Moon, B. H., Lee, D. K., Park, C. S., & Sung, Y. M. (2011). Comparison 
of transparent conductive indium tin oxide, titanium-doped indium oxide, and 
fluorine-doped tin oxide films for dye-sensitized solar cell application. Journal 
of Electrical Engineering and Technology, 6(5), 684-687. 



© C
OPYRIG

HT U
PM

 126 

Le, L. T., Ervin, M. H., Qiu, H., Fuchs, B. E., & Lee, W. Y. (2011). Graphene 
supercapacitor electrodes fabricated by inkjet printing and thermal reduction 
of graphene oxide. Electrochemistry Communications, 13(4), 355-358. 

Lee, C., Wei, X., Kysar, J. W., & Hone, J. (2008). Measurement of the Elastic 
Properties and Intrinsic Strength of Monolayer Graphene. Science, 321(5887), 
385-388. 

Lee, E., Lu, J., Ren, Y., Luo, X., Zhang, X., Wen, J., et al. (2014). Layered P2/O3 
intergrowth cathode: toward high power Na-ion batteries. Advanced Energy 
Materials, 4, 1400458. 

Lee, H. L., Mohammed, I. A., Belmahi, M., Assouar, M. B., Rinnert, H., & Alnot, M. 
(2010). Thermal and Optical Properties of CdS Nanoparticles in Thermotropic 
Liquid Crystal Monomers. Materials, 3(3), 2069-2086. 

Lei, Z., Lu, L., & Zhao, X. S. (2012). The electrocapacitive properties of graphene 
oxide reduced by urea. Energy & Environmental Science, 5(4), 6391-6399. 

Lewis, J. A. (2006). Direct Ink Writing of 3D Functional Materials. Advanced 
Functional Materials, 16(17), 2193-2204. 

Li, C., & Shi, G. (2012). Three-dimensional graphene architectures. Nanoscale, 4(18), 
5549-5563. 

Li, H., & Liu, X. (2015). Improved performance of CdTe solar cells with CdS 
treatment. Solar Energy, 115(0), 603-612. 

Li, L., Kovalchuk, A., & Tour, J. M. (2014). SnO2-reduced graphene oxide 
nanoribbons as anodes for lithium ion batteries with enhanced cycling stability. 
Nano Research, 7(9), 1319-1326. 

Li, L., Raji, A. R., Fei, H., Yang, Y., Samuel, E. L., & Tour, J. M. (2013). 
Nanocomposite of polyaniline nanorods grown on graphene nanoribbons for 
highly capacitive pseudocapacitors. ACS Applied Materials & Interfaces, 5(14), 
6622-6627. 

Li, L., Raji, A. R., & Tour, J. M. (2013). Graphene-wrapped MnO2 -graphene 
nanoribbons as anode materials for high-performance lithium ion batteries. 
Advanced Materials, 25(43), 6298-6302. 

Li, L., Wu, G., Yang, G., Peng, J., Zhao, J., & Zhu, J. J. (2013). Focusing on 
luminescent graphene quantum dots: current status and future perspectives. 
Nanoscale, 5(10), 4015-4039. 

Li, L. L., Ji, J., Fei, R., Wang, C. Z., Lu, Q., Zhang, J. R., et al. (2012). A Facile 
Microwave Avenue to Electrochemiluminescent Two-Color Graphene 
Quantum Dots. Advanced Functional Materials, 22(14), 2971-2979. 

Li, S., Shu, K., Zhao, C., Wang, C., Guo, Z., Wallace, G., et al. (2014). One-step 
synthesis of graphene/polypyrrole nanofiber composites as cathode material 
for a biocompatible zinc/polymer battery. ACS Applied Materials & Interfaces, 
6(19), 16679-16686. 

Li, X., Cai, W., An, J., Kim, S., Nah, J., Yang, D., et al. (2009). Large-Area Synthesis 
of High-Quality and Uniform Graphene Films on Copper Foils. Science, 
324(5932), 1312. 

Li, X., Hu, C., Zhao, Z., Zhang, K., & Liu, H. (2013d). Three-dimensional CdS 
nanostructure for photoelectrochemical sensor. Sensors and Actuators B: 
Chemical, 182, 461-466. 

Li, X., Magnuson, C. W., Venugopal, A., An, J., Suk, J. W., Han, B., et al. (2010). 
Graphene Films with Large Domain Size by a Two-Step Chemical Vapor 
Deposition Process. Nano Letters, 10(11), 4328-4334. 



© C
OPYRIG

HT U
PM

 127 

Li, X., Yang, Q., Hua, H., Chen, L., He, X., Hu, C., et al. (2015). CdS/CdSe core/shell 
nanowall arrays for high sensitive photoelectrochemical sensors. Journal of 
Alloys and Compounds, 630(0), 94-99. 

Li, Y., Li, Z., Chi, C., Shan, H., Zheng, L., & Fang, Z. (2017). Plasmonics of 2D 
Nanomaterials: Properties and Applications. Advanced Science, 1600430. 

Liang, X., Fu, Z., & Chou, S. Y. (2007). Graphene Transistors Fabricated via Transfer-
Printing In Device Active-Areas on Large Wafer. Nano Letters, 7(12), 3840-
3844. 

Liao, Q., Hou, H., Duan, J., Liu, S., Yao, Y., Dai, Z., et al. (2017). Composite sodium 
p-toluene sulfonate-polypyrrole-iron anode for a lithium-ion battery. Journal 
of Applied Polymer Science, 134(24). 

Lim, S. P., Pandikumar, A., Lim, Y. S., Huang, N. M., & Lim, H. N. (2014). In-situ 
electrochemically deposited polypyrrole nanoparticles incorporated reduced 
graphene oxide as an efficient counter electrode for platinum-free dye-
sensitized solar cells. Scientific Reports, 4, 5305. 

Lim, Y. S., Lim, H. N., Lim, S. P., & Huang, N. M. (2014). Catalyst-assisted 
electrochemical deposition of graphene decorated polypyrrole nanoparticles 
film for high-performance supercapacitor. RSC Advances, 4(99), 56445-56454. 

Lin, J., Peng, Z., Xiang, C., Ruan, G., Yan, Z., Natelson, D., et al. (2013). Graphene 
Nanoribbon and Nanostructured SnO2 Composite Anodes for Lithium Ion 
Batteries. ACS Nano, 7(7), 6001-6006. 

Liu, C., Yu, Z., Neff, D., Zhamu, A., & Jang, B. Z. (2010). Graphene-based 
supercapacitor with an ultrahigh energy density. Nano Letters, 10(12), 4863-
4868. 

Liu, F., Lai, Y., Liu, J., Wang, B., Kuang, S., Zhang, Z., et al. (2010). Characterization 
of chemical bath deposited CdS thin films at different deposition temperature. 
Journal of Alloys and Compounds, 493(1–2), 305-308. 

Liu, J., Qiao, Y., Guo, C. X., Lim, S., Song, H., & Li, C. M. (2012). Graphene/carbon 
cloth anode for high-performance mediatorless microbial fuel cells. Bioresour 
Technol, 114, 275-280. 

Liu, M., Tjiu, W. W., Pan, J., Zhang, C., Gao, W., & Liu, T. (2014a). One-step 
synthesis of graphene nanoribbon-MnO2 hybrids and their all-solid-state 
asymmetric supercapacitors. Nanoscale, 6(8), 4233-4242. 

Liu, M., Zhang, L., He, X., Zhang, B., Song, H., Li, S., & You, W. (2014b). l-Cystine-
assisted hydrothermal synthesis of Mn1−xCdxS solid solutions with hexagonal 
wurtzite structure for efficient photocatalytic hydrogen evolution under visible 
light irradiation. Journal of Materials Chemistry A, 2(13), 4619 

Liu, W. W., Lu, C., Liang, K., & Tay, B. K. (2014). A three dimensional vertically 
aligned multiwall carbon nanotube/NiCo2O4core/shell structure for novel 
high-performance supercapacitors. Journal of Material Chemistry A, 2(14), 
5100-5107. 

Liu, W. W., & Wang, J. N. (2011). Direct exfoliation of graphene in organic solvents 
with addition of NaOH. Chemical Communications (Cambridge), 47(24), 
6888-6890. 

Liu, Y., Wang, R., & Yan, X. (2015). Synergistic Effect between Ultra-Small Nickel 
Hydroxide Nanoparticles and Reduced Graphene Oxide sheets for the 
Application in High-Performance Asymmetric Supercapacitor. Scientific 
Reports, 5, 11095. 

Liu, Y., Wang, X., Dong, Y., Tang, Y., Wang, L., Jia, D., et al. (2016). Self-assembled 
sulfur/reduced graphene oxide nanoribbon paper as a free-standing electrode 



© C
OPYRIG

HT U
PM

 128 

for high performance lithium-sulfur batteries. Chemical Communications 
(Cambridge), 52(87), 12825-12828. 

Liu, Y. F., Chen, J. X., Xu, M. Q., & Zhao, G. C. (2014). A Novel 
Photoelectrochemical Platform for Detection of Protease. International 
Journal of Electrochemical Science, 9, 9. 

Loh, K. P., Bao, Q., Eda, G., & Chhowalla, M. (2010). Graphene oxide as a chemically 
tunable platform for optical applications. Natural Chemistry, 2(12), 1015-1024. 

Lorestani, F., Shahnavaz, Z., Mn, P., Alias, Y., & Manan, N. S. A. (2015). One-step 
hydrothermal green synthesis of silver nanoparticle-carbon nanotube reduced-
graphene oxide composite and its application as hydrogen peroxide sensor. 
Sensors and Actuators B: Chemical, 208, 389-398. 

Lotya, M., Hernandez, Y., King, P. J., Smith, R. J., Nicolosi, V., Karlsson, L. S., et al. 
(2009). Liquid Phase Production of Graphene by Exfoliation of Graphite in 
Surfactant/Water Solutions. Journal of the American Chemical Society, 
131(10), 3611-3620. 

Lu, Q., Wu, C., Liu, D., Wang, H., Su, W., Li, H., et al. (2017). A facile and simple 
method for synthesis of graphene oxide quantum dots from black carbon. 
Green Chemistry., 19(4), 900-904. 

Lu, Y., He, W., Cao, T., Guo, H., Zhang, Y., Li, Q., et al. (2014). Elastic, conductive, 
polymeric hydrogels and sponges. Scientific Reports, 4, 5792. 

Ma, H., Tian, J., Cui, L., Liu, Y., Bai, S., Chen, H., et al. (2015). Porous activated 
graphene nanoplatelets incorporated in TiO2photoanodes for high-efficiency 
dye-sensitized solar cells. Journal of Material Chemistry A, 3(16), 8890-8895. 

Ma, W., Han, D., Gan, S., Zhang, N., Liu, S., Wu, T., et al. (2013). Rapid and specific 
sensing of gallic acid with a photoelectrochemical platform based on 
polyaniline-reduced graphene oxide-TiO2. Chemical Communications 
(Cambridge), 49(71), 7842-7844. 

Marcano, D. C., Kosynkin, D. V., Berlin, J. M., Sinitskii, A., Sun, Z., Slesarev, A., et 
al. (2010). Improved Synthesis of Graphene Oxide. ACS Nano, 4(8), 4806-
4814. 

Matte, H. S. S. R., Subrahmanyam, K. S., & Rao, C. N. R. (2011). Synthetic Aspects 
and Selected Properties of Graphene. Nanomaterials and Nanotechnology, 1, 
5. 

Mauritz, K. A., & Moore, R. B. (2004). State of Understanding of Nafion. Chemical 
Reviews, 104(10), 4535-4586. 

McAllister, M. J., Li, J. L., Adamson, D. H., Schniepp, H. C., Abdala, A. A., Liu, J., 
et al. (2007). Single Sheet Functionalized Graphene by Oxidation and Thermal 
Expansion of Graphite. Chemistry of Materials, 19(18), 4396-4404. 

Mehdinia, A., Rouhani, S., & Mozaffari, S. (2016). Microwave-assisted synthesis of 
reduced graphene oxide decorated with magnetite and gold nanoparticles, and 
its application to solid-phase extraction of organochlorine pesticides. 
Microchimica Acta, 183(3), 1177-1185. 

Memon, A. A., Dilshad, M., Revaprasadu, N., Malik, M. A., Raftery, J., & Akhtar, J. 
(2015). Deposition of cadmium sulfide and zinc sulfide thin films by aerosol-
assisted chemical vapors from molecular precursors. Turkish Journal of 
Chemistry, 39, 169-178. 

Mkhoyan, K. A., Contryman, A. W., Silcox, J., Stewart, D. A., Eda, G., Mattevi, C., 
et al. (2009). Atomic and Electronic Structure of Graphene-Oxide. Nano 
Letters, 9(3), 1058-1063. 



© C
OPYRIG

HT U
PM

 129 

Mohandoss, M., Gupta, S. S., Nelleri, A., Pradeep, T., & Maliyekkal, S. M. (2017). 
Solar mediated reduction of graphene oxide. RSC Advances, 7(2), 957-963. 

Monteiro, T. O., Yotsumoto Neto, S., Damos, F. S., & Luz, R. d. C. S. (2016). 
Development of a photoelectrochemical sensor for detection of TBHQ 
antioxidant based on LiTCNE-TiO2 composite under visible LED light. 
Journal of Electroanalytical Chemistry, 774, 36-41. 

Montes-Navajas, P., Asenjo, N. G., Santamaría, R., Menéndez, R., Corma, A., & 
García, H. (2013). Surface Area Measurement of Graphene Oxide in Aqueous 
Solutions. Langmuir, 29(44), 13443-13448. 

Morgan, T. T., Goff, T. M., & Adair, J. H. (2011). The colloidal stability of fluorescent 
calcium phosphosilicate nanoparticles: the effects of evaporation and 
redispersion on particle size distribution. Nanoscale, 3(5), 2044-2053. 

Morozov, S. V., Novoselov, K. S., Katsnelson, M. I., Schedin, F., Elias, D. C., 
Jaszczak, J. A., et al. (2008). Giant intrinsic carrier mobilities in graphene and 
its bilayer. Physical Review Letters, 100(1), 016602. 

Nandakumar, P., Vijayan, C., Rajalakshmi, M., Arora, A. K., & Murti, Y. V. G. S. 
(2001). Raman spectra of CdS nanocrystals in Nafion: longitudinal optical and 
confined acoustic phonon modes. Physica E, 11, 6 

Nanda, K. K., Sarangi, S. N., Sahu, S. N., Deb, S. K., & Behera, S. N. (1999). Raman 
spectroscopy of CdS nanocrystalline semiconductors. Physica B: Condensed 
Matter, 262(1–2), 31-39. 

Navale, S. T., Mane, A. T., Ghanwat, A. A., Mulik, A. R., & Patil, V. B. (2014). 
Camphor sulfonic acid (CSA) doped polypyrrole (PPy) films: Measurement of 
microstructural and optoelectronic properties. Measurement, 50, 363-369. 

Nguyen Thi Le, H. (2004). Raman spectroscopy analysis of polypyrrole films as 
protective coatings on iron. Synthetic Metals, 140(2-3), 287-293. 

Novoselov, K. S., Geim, A. K., Morozov, S. V., Jiang, D., Zhang, Y., Dubonos, S. V., 
et al. (2004). Electric field effect in atomically thin carbon films. Science, 
306(5696), 666-669. 

Novoselov, K. S., Jiang, D., Schedin, F., Booth, T. J., Khotkevich, V. V., Morozov, S. 
V., et al. (2005). Two-dimensional atomic crystals. Proceedings of the 
National Academy of Sciences of the United States of America, 102(30), 10451-
10453. 

Nozik, A. J. (2002). Quantum dot solar cells. Physica E: Low-dimensional Systems 
and Nanostructures, 14(1–2), 115-120. 

Nuvoli, D., Alzari, V., Sanna, R., Scognamillo, S., Piccinini, M., Peponi, L., et al. 
(2012). The production of concentrated dispersions of few-layer graphene by 
the direct exfoliation of graphite in organosilanes. Nanoscale Research Letters, 
7(1), 674. 

Nuvoli, D., Valentini, L., Alzari, V., Scognamillo, S., Bittolo Bon, S., Piccinini, M., 
et al. (2011). High concentration few layer graphene sheets obtained by liquid 
phase exfoliation of graphite in ionic liquid. Journal of Material Chemistry, 21. 

O’Neill, A., Khan, U., Nirmalraj, P. N., Boland, J., & Coleman, J. N. (2011). Graphene 
Dispersion and Exfoliation in Low Boiling Point Solvents. The Journal of 
Physical Chemistry C, 115(13), 5422-5428. 

Ongaro, M., Signoretto, M., Trevisan, V., Stortini, A., & Ugo, P. (2015). Arrays of 
TiO2 Nanowires as Photoelectrochemical Sensors for Hydrazine Detection. 
Chemosensors, 3(2), 146-156. 

Pan, Z., Liu, M., Yang, J., Qiu, Y., Li, W., Xu, Y., et al. (2017). High Electroactive 
Material Loading on a Carbon Nanotube@3D Graphene Aerogel for High-



© C
OPYRIG

HT U
PM

 130 

Performance Flexible All-Solid-State Asymmetric Supercapacitors. Advanced 
Functional Materials, 27(27), 1701122-n/a. 

Pandele, A. M., Ionita, M., Crica, L., Vasile, E., & Iovu, H. (2017). Novel Chitosan-
poly(vinyl alcohol)/graphene oxide biocomposites 3D porous scaffolds. 
Composites Part B: Engineering, 126, 81-87. 

Peng, J., Gao, W., Gupta, B. K., Liu, Z., Romero-Aburto, R., Ge, L., et al. (2012). 
Graphene Quantum Dots Derived from Carbon Fibers. Nano Letters, 12(2), 
844-849. 

Petrone, N., Dean, C. R., Meric, I., van der Zande, A. M., Huang, P. Y., Wang, L., et 
al. (2012). Chemical Vapor Deposition-Derived Graphene with Electrical 
Performance of Exfoliated Graphene. Nano Letters, 12(6), 2751-2756. 

Pumera, M. (2009). Electrochemistry of graphene: new horizons for sensing and 
energy storage. The Chemical Records, 9(4), 211-223. 

Pumera, M. (2011). Graphene-based nanomaterials for energy storage. Energy & 
Environmental Science, 4(3), 668-674. 

Qian, Z., Bai, H. J., Wang, G. L., Xu, J. J., & Chen, H. Y. (2010). A 
photoelectrochemical sensor based on CdS-polyamidoamine nano-composite 
film for cell capture and detection. Biosensor & Bioelectron, 25(9), 2045-2050. 

Qin, Q., Bai, X., & Hua, Z. (2017). Electrochemical Synthesis of Well-Dispersed CdTe 
Nanoparticles on Reduced Graphene Oxide and Its Photoelectrochemical 
Sensing of Catechol. Journal of The Electrochemical Society, 164(4), H241-
H249. 

Rattana, Chaiyakun, S., Witit-anun, N., Nuntawong, N., Chindaudom, P., Oaew, S., et 
al. (2012). Preparation and characterization of graphene oxide nanosheets. 
Procedia Engineering, 32, 759-764. 

Raut, B. T., Chougule, M. A., Ghanwat, A. A., Pawar, R. C., Lee, C. S., & Patil, V. B. 
(2012). Polyaniline–CdS nanocomposites: effect of camphor sulfonic acid 
doping on structural, microstructural, optical and electrical properties. Journal 
of Materials Science: Materials in Electronics, 23(12), 2104-2109. 

Reina, A., Jia, X., Ho, J., Nezich, D., Son, H., Bulovic, V., et al. (2009). Large Area, 
Few-Layer Graphene Films on Arbitrary Substrates by Chemical Vapor 
Deposition. Nano Letters, 9(1), 30-35. 

Reyes-Esparza, J., Martinez-Mena, A., Gutierrez-Sancha, I., Rodriguez-Fragoso, P., 
de la Cruz, G. G., Mondragon, R., et al. (2015). Synthesis, characterization and 
biocompatibility of cadmium sulfide nanoparticles capped with dextrin for in 
vivo and in vitro imaging application. Journal of Nanobiotechnology, 13, 83. 

Rusi, & Majid, S. R. (2015). Green synthesis of in situ electrodeposited rGO/MnO2 
nanocomposite for high energy density supercapacitors. Scientific Reports, 5, 
16195. 

Sahoo, S., Karthikeyan, G., Nayak, G. C., & Das, C. K. (2011). Electrochemical 
characterization of in situ polypyrrole coated graphene nanocomposites. 
Synthetic Metals, 161(15-16), 1713-1719. 

Sahu, V., Shekhar, S., Sharma, R. K., & Singh, G. (2015). Ultrahigh performance 
supercapacitor from lacey reduced graphene oxide nanoribbons. ACS Applied 
Materials & Interfaces, 7(5), 3110-3116. 

Salvo, P., Raedt, R., Carrette, E., Schaubroeck, D., Vanfleteren, J., & Cardon, L. 
(2012). A 3D printed dry electrode for ECG/EEG recording. Sensors and 
Actuators A: Physical, 174, 96-102. 



© C
OPYRIG

HT U
PM

 131 

Sayyar, S., Murray, E., Gambhir, S., Spinks, G., Wallace, G. G., & Officer, D. L. 
(2015). Synthesis and Characterization of Covalently Linked 
Graphene/Chitosan Composites. Jom, 68(1), 384-390. 

Schniepp, H. C., Li, J. L., McAllister, M. J., Sai, H., Herrera-Alonso, M., Adamson, 
D. H., et al. (2006). Functionalized Single Graphene Sheets Derived from 
Splitting Graphite Oxide. The Journal of Physical Chemistry B, 110(17), 8535-
8539. 

Schroeder, K. L., Goreham, R. V., & Nann, T. (2016). Graphene Quantum Dots for 
Theranostics and Bioimaging. Pharmaceutical Research, 33(10), 2337-2357. 

Shao, Y., Wang, J., Engelhard, M., Wang, C., & Lin, Y. (2010). Facile and controllable 
electrochemical reduction of graphene oxide and its applications. Journal of 
Materials Chemistry, 20(4), 743-748. 

Sharma, G., Kodali, V., Gaffrey, M., Wang, W., Minard, K. R., Karin, N. J., et al. 
(2014). Iron oxide nanoparticle agglomeration influences dose rates and 
modulates oxidative stress-mediated dose-response profiles in vitro. 
Nanotoxicology, 8(6), 663-675. 

Shemella, P., Zhang, Y., Mailman, M., Ajayan, P. M., & Nayak, S. K. (2007). Energy 
gaps in zero-dimensional graphene nanoribbons. Applied Physics Letters, 
91(4), 042101. 

Shen, J., Hu, Y., Shi, M., Lu, X., Qin, C., Li, C., et al. (2009). Fast and Facile 
Preparation of Graphene Oxide and Reduced Graphene Oxide Nanoplatelets. 
Chemistry of Materials, 21(15), 3514-3520. 

Shen, Q., Zhao, X., Zhou, S., Hou, W., & Zhu, J. J. (2011). ZnO/CdS Hierarchical 
Nanospheres for Photoelectrochemical Sensing of Cu2+. The Journal of 
Physical Chemistry C, 115(36), 17958-17964. 

Shi, Y., Pan, L., Liu, B., Wang, Y., Cui, Y., Bao, Z., et al. (2014). Nanostructured 
conductive polypyrrole hydrogels as high-performance, flexible 
supercapacitor electrodes. Journal of Materials Chemistry A, 2(17), 6086. 

Shih, C. J., Lin, S., Sharma, R., Strano, M. S., & Blankschtein, D. (2012). 
Understanding the pH-Dependent Behavior of Graphene Oxide Aqueous 
Solutions: A Comparative Experimental and Molecular Dynamics Simulation 
Study. Langmuir, 28(1), 235-241. 

Simon, D., Michael, W., Jörg, W., Josua, V., Evangelos, M., Benno, M. B., et al. 
(2016). High surface area graphene foams by chemical vapor deposition. 2D 
Materials, 3(4), 045013. 

Singh, R. K., Kumar, R., & Singh, D. P. (2016). Graphene oxide: strategies for 
synthesis, reduction and frontier applications. RSC Advances, 6(69), 64993-
65011. 

Singh, V., Joung, D., Zhai, L., Das, S., Khondaker, S. I., & Seal, S. (2011). Graphene 
based materials: Past, present and future. Progress in Materials Science, 56(8), 
1178-1271. 

Somani, P. R., Somani, S. P., & Umeno, M. (2006). Planer nano-graphenes from 
camphor by CVD. Chemical Physics Letters, 430(1-3), 56-59. 

Song, J., Wang, X., & Chang, C. T. (2014). Preparation and Characterization of 
Graphene Oxide. Journal of Nanomaterials, 2014, 1-6. 

Song, N. J., Chen, C. M., Lu, C., Liu, Z., Kong, Q. Q., & Cai, R. (2014). Thermally 
reduced graphene oxide films as flexible lateral heat spreaders. Journal of 
Materials Chemistry A, 2(39), 16563-16568. 

Sookhakian, M., Amin, Y. M., Baradaran, S., Tajabadi, M. T., Golsheikh, A. M., & 
Basirun, W. J. (2014). A layer-by-layer assembled graphene/zinc 



© C
OPYRIG

HT U
PM

 132 

sulfide/polypyrrole thin-film electrode via electrophoretic deposition for solar 
cells. Thin Solid Films, 552, 204-211. 

Sookhakian, M., Amin, Y. M., Zakaria, R., Basirun, W. J., Mahmoudian, M. R., 
Nasiri-Tabrizi, B., et al. (2015). Significantly improved photocurrent response 
of ZnS-reduced graphene oxide composites. Journal of Alloys and Compounds, 
632, 201-207. 

Stankovich, S., Dikin, D. A., Piner, R. D., Kohlhaas, K. A., Kleinhammes, A., Jia, Y., 
et al. (2007). Synthesis of graphene-based nanosheets via chemical reduction 
of exfoliated graphite oxide. Carbon, 45(7), 1558-1565. 

Stoller, M. D., Park, S., Zhu, Y., An, J., & Ruoff, R. S. (2008). Graphene-Based 
Ultracapacitors. Nano Letters, 8(10), 3498-3502. 

Su, H., Zhang, M., Chang, Y. H., Zhai, P., Hau, N. Y., Huang, Y. T., et al. (2014). 
Highly Conductive and Low Cost Ni-PET Flexible Substrate for Efficient Dye-
Sensitized Solar Cells. ACS Applied Materials & Interfaces, 6(8), 5577-5584. 

Su, N., Li, H. B., Yuan, S. J., Yi, S. P., & Yin, E. Q. (2012). Synthesis and 
characterization of polypyrrole doped with anionic spherical polyelectrolyte 
brushes. Express Polymer Letters, 6(9), 697-705. 

Su, Q., Pang, S., Alijani, V., Li, C., Feng, X., & Müllen, K. (2009). Composites of 
Graphene with Large Aromatic Molecules. Advanced Materials, 21(31), 3191-
3195. 

Sun, H., Cao, L., & Lu, L. (2011). Magnetite/reduced graphene oxide nanocomposites: 
One step solvothermal synthesis and use as a novel platform for removal of 
dye pollutants. Nano Research, 4(6), 550-562. 

Sun, H., Xu, Z., & Gao, C. (2013). Multifunctional, ultra-flyweight, synergistically 
assembled carbon aerogels. Advanced Materials, 25(18), 2554-2560. 

Sun, M., Liu, H., Liu, Y., Qu, J., & Li, J. (2015). Graphene-based transition metal 
oxide nanocomposites for the oxygen reduction reaction. Nanoscale, 7(4), 
1250-1269. 

Sun, R., Chen, H., Li, Q., Song, Q., & Zhang, X. (2014). Spontaneous assembly of 
strong and conductive graphene/polypyrrole hybrid aerogels for energy storage. 
Nanoscale, 6(21), 12912-12920. 

Sutter, P. W., Flege, J. I., & Sutter, E. A. (2008). Epitaxial graphene on ruthenium. 
Natural Materials, 7(5), 406-411. 

Syedvali, P., Rajeshkhanna, G., Umeshbabu, E., Kiran, G. U., Rao, G. R., & Justin, P. 
(2015). In situ fabrication of graphene decorated microstructured globe 
artichokes of partial molar nickel cobaltite anchored on a Ni foam as a high-
performance supercapacitor electrode. RSC Advances, 5(48), 38407-38416. 

Tamaki, Y., Koike, K., Morimoto, T., & Ishitani, O. (2013). Substantial improvement 
in the efficiency and durability of a photocatalyst for carbon dioxide reduction 
using a benzoimidazole derivative as an electron donor. Journal of Catalysis, 
304(0), 22-28. 

Tantis, I., Psarras, G. C., & Tasis, D. (2012). Functionalized graphene – poly(vinyl 
alcohol) nanocomposites: Physical and dielectric properties. Express Polymer 
Letters, 6(4), 283-292. 

Teng, K., Ni, Y., Wang, W., Wang, H., Xu, Z., Chen, L., et al. (2017). Adjustable 
micro-structure, higher-level mechanical behavior and conductivities of 
preformed graphene architecture/epoxy composites via RTM route. 
Composites Part A: Applied Science and Manufacturing, 94, 178-188. 

Terrones, M., Botello-Méndez, A. R., Campos-Delgado, J., López-Urías, F., Vega-
Cantú, Y. I., Rodríguez-Macías, F. J., et al. (2010). Graphene and graphite 



© C
OPYRIG

HT U
PM

 133 

nanoribbons: Morphology, properties, synthesis, defects and applications. 
Nano Today, 5(4), 351-372. 

Thakur, S., & Karak, N. (2012). Green reduction of graphene oxide by aqueous 
phytoextracts. Carbon, 50(14), 5331-5339. 

Tian, R., Wang, W., Huang, Y., Duan, H., Guo, Y., Kang, H., et al. (2016). 3D 
composites of layered MoS2and graphene nanoribbons for high performance 
lithium-ion battery anodes. Journal of Materials Chemistry A, 4(34), 13148-
13154. 

Umeshbabu, E., Rajeshkhanna, G., Justin, P., & Rao, G. R. (2015). Synthesis of 
mesoporous NiCo2O4–rGO by a solvothermal method for charge storage 
applications. RSC Advances, 5(82), 66657-66666. 

Vadukumpully, S., Paul, J., & Valiyaveettil, S. (2009). Cationic surfactant mediated 
exfoliation of graphite into graphene flakes. Carbon, 47(14), 3288-3294. 

Ventola, C. L. (2014). Medical Applications for 3D Printing: Current and Projected 
Uses. Pharmacy and Therapeutics, 39(10), 704-711. 

Vianna, P. G., Grasseschi, D., Costa, G. K. B., Carvalho, I. C. S., Domingues, S. H., 
Fontana, J., et al. (2016). Graphene Oxide/Gold Nanorod Nanocomposite for 
Stable Surface-Enhanced Raman Spectroscopy. ACS Photonics, 3(6), 1027-
1035. 

Waheed, S., Cabot, J. M., Macdonald, N. P., Lewis, T., Guijt, R. M., Paull, B., et al. 
(2016). 3D printed microfluidic devices: enablers and barriers. Lab Chip, 
16(11), 1993-2013. 

Wajid, A. S., Das, S., Irin, F., Ahmed, H. S. T., Shelburne, J. L., Parviz, D., et al. 
(2012). Polymer-stabilized graphene dispersions at high concentrations in 
organic solvents for composite production. Carbon, 50(2), 526-534. 

Wang, G. L., Xu, J. J., & Chen, H. Y. (2010). Selective detection of trace amount of 
Cu2+ using semiconductor nanoparticles in photoelectrochemical analysis. 
Nanoscale, 2(7), 1112-1114. 

Wang, G. L., Xu, J. J., Chen, H. Y., & Fu, S. Z. (2009). Label-free 
photoelectrochemical immunoassay for alpha-fetoprotein detection based on 
TiO2/CdS hybrid. Biosensor & Bioelectron, 25(4), 791-796. 

Wang, H., Maiyalagan, T., & Wang, X. (2012). Review on Recent Progress in 
Nitrogen-Doped Graphene: Synthesis, Characterization, and Its Potential 
Applications. ACS Catalysis, 2(5), 781-794. 

Wang, H., Robinson, J. T., Li, X., & Dai, H. (2009). Solvothermal Reduction of 
Chemically Exfoliated Graphene Sheets. Journal of the American Chemical 
Society, 131(29), 9910-9911. 

Wang, J., & Jiang, X. (2015). Anodic near-infrared electrochemiluminescence from 
CdTe/CdS coresmall/shellthick quantum dots and their sensing ability of Cu2+. 
Sensors and Actuators B: Chemical, 207, Part A(0), 552-555. 

Wang, J., Ma, L., Yuan, Q., Zhu, L., & Ding, F. (2011). Transition-metal-catalyzed 
unzipping of single-walled carbon nanotubes into narrow graphene 
nanoribbons at low temperature. Angewandte Chemie International Edition 
English, 50(35), 8041-8045. 

Wang, K., Xu, M., Gu, Y., Gu, Z., Liu, J., & Fan, Q. H. (2017). Low-temperature 
plasma exfoliated n-doped graphene for symmetrical electrode supercapacitors. 
Nano Energy, 31, 486-494. 

Wang, P., Ma, X., Su, M., Hao, Q., Lei, J., & Ju, H. (2012). Cathode 
photoelectrochemical sensing of copper(II) based on analyte-induced 



© C
OPYRIG

HT U
PM

 134 

formation of exciton trapping. Chemistry Communications (Combridge), 
48(82), 10216-10218. 

Wang, R., Jia, P., Yang, Y., An, N., Zhang, Y., Wu, H., et al. (2016). Ruthenium 
Oxide/Reduced Graphene Oxide Nanoribbon Composite and Its Excellent Rate 
Capability in Supercapacitor Application. Chinese Journal of Chemistry, 34(1), 
114-122. 

Wang, R., & Yan, X. (2014). Superior asymmetric supercapacitor based on Ni-Co 
oxide nanosheets and carbon nanorods. Scientific Reports, 4, 3712. 

Wang, S., & Dryfe, R. A. W. (2013). Graphene oxide-assisted deposition of carbon 
nanotubes on carbon cloth as advanced binder-free electrodes for flexible 
supercapacitors. Journal of Materials Chemistry A, 1(17), 5279. 

Wang, X., Zhi, L., & Müllen, K. (2008). Transparent, Conductive Graphene Electrodes 
for Dye-Sensitized Solar Cells. Nano Letters, 8(1), 323-327. 

Wang, Z., Han, N. M., Wu, Y., Liu, X., Shen, X., Zheng, Q., et al. (2017). Ultrahigh 
dielectric constant and low loss of highly-aligned graphene aerogel/poly(vinyl 
alcohol) composites with insulating barriers. Carbon, 123(Supplement C), 
385-394. 

Wang, D., Kou, R., Choi, D., Yang, Z., Nie, Z., Li, J., et al. (2010). Ternary Self-
Assembly of Ordered Metal Oxide-Graphene Nanocomposite for 
Electrochemical Energy Storage. ACS Nano, 3, 8. 

Wang, Y., Shi, Z., Huang, Y., Ma, Y., Wang, C., Chen, M., et al. (2009). 
Supercapacitor Devices Based on Graphene Materials. Journal of Physical 
Chemistry, 113, 4. 

Wei, X., Li, D., Jiang, W., Gu, Z., Wang, X., Zhang, Z., et al. (2015). 3D Printable 
Graphene Composite. Scientific Reports, 5, 11181. 

Wu, J., Guo, P., Mi, R., Liu, X., Zhang, H., Mei, J., et al. (2015). Ultrathin 
NiCo2O4nanosheets grown on three-dimensional interwoven nitrogen-doped 
carbon nanotubes as binder-free electrodes for high-performance 
supercapacitors. Journal of Materials Chemistry A, 3(29), 15331-15338. 

Wu, L. C., Chen, Y. J., Mao, M. L., Li, Q. H., & Zhang, M. (2014). Facile synthesis 
of spike-piece-structured Ni(OH)(2) interlayer nanoplates on nickel foam as 
advanced pseudocapacitive materials for energy storage. ACS Applied 
Materials & Interfaces, 6(7), 5168-5174. 

Wu, R., Yu, B., Liu, X., Li, H., Wang, W., Chen, L., et al. (2016). One-pot 
hydrothermal preparation of graphene sponge for the removal of oils and 
organic solvents. Applied Surface Science, 362, 56-62. 

Wu, X., & Lian, M. (2017). Highly flexible solid-state supercapacitor based on 
graphene/polypyrrole hydrogel. Journal of Power Sources, 362, 184-191. 

Xia, W., Qu, C., Liang, Z., Zhao, B., Dai, S., Qiu, B., et al. (2017). High-Performance 
Energy Storage and Conversion Materials Derived from a Single Metal-
Organic Framework/Graphene Aerogel Composite. Nano Letters, 17(5), 2788-
2795. 

Xiao, W., Zhou, W., Feng, T., Zhang, Y., Liu, H., Yu, H., et al. (2016). One-pot 
solvothermal synthesis of flower-like copper sulfide/reduced graphene oxide 
composite superstructures as high-performance supercapacitor electrode 
materials. Journal of Materials Science: Materials in Electronics, 28(8), 5931-
5940. 

Xiong, G., Meng, C., Reifenberger, R. G., Irazoqui, P. P., & Fisher, T. S. (2014). A 
Review of Graphene-Based Electrochemical Microsupercapacitors. 
Electroanalysis, 26(1), 30-51. 



© C
OPYRIG

HT U
PM

 135 

Xu, F., Bai, D., Han, S., Wu, D., Gao, Z., & Jiang, K. (2014). One-pot synthesis of 
graphene–ZnxCd1−xS QDs composites with improved photoelectrochemical 
performance for selective determination of Cu2+. Sensors and Actuators B: 
Chemical, 203(0), 89-94. 

Xu, J., Wang, Y., & Hu, S. (2016). Nanocomposites of graphene and graphene oxides: 
Synthesis, molecular functionalization and application in electrochemical 
sensors and biosensors. A review. Microchimica Acta, 184(1), 1-44. 

Xu, Y., Hong, W., Bai, H., Li, C., & Shi, G. (2009). Strong and ductile poly(vinyl 
alcohol)/graphene oxide composite films with a layered structure. Carbon, 
47(15), 3538-3543. 

Xu, Y., Lin, Z., Huang, X., Liu, Y., Huang, Y., & Duan, X. (2013). Flexible Solid-
State Supercapacitors Based on Three-Dimensional Graphene Hydrogel Films. 
ACS Nano, 7(5), 4042-4049. 

Xu, J., Wang, K., Zu, S. z., Han, B. H., & Wei, Z. (2010). Hierarchical 
Nanocomposites of Polyaniline Nanowire Arrays on Graphene Oxide Sheets 
with Synergistic Effect for Energy Storage. ACS Nano, 4(9), 7. 

Xue, T., Jiang, S., Qu, Y., Su, Q., Cheng, R., Dubin, S., et al. (2012). Graphene-
supported hemin as a highly active biomimetic oxidation catalyst. Angewandte 
Chemie International Edition English, 51(16), 3822-3825. 

Yan, X., Cui, X., Li, B., & Li, L. S. (2010). Large, Solution-Processable Graphene 
Quantum Dots as Light Absorbers for Photovoltaics. Nano Letters, 10(5), 
1869-1873. 

Yang, K., Zhang, S., Zhang, G., Sun, X., Lee, S. T., & Liu, Z. (2010). Graphene in 
Mice: Ultrahigh In Vivo Tumor Uptake and Efficient Photothermal Therapy. 
Nano Letters, 10(9), 3318-3323. 

Yang, L., Hong, Z., Wu, J., & Zhu, L. W. (2014). Facile production of a large-area 
flexible TiO2/carbon cloth for dye removal. RSC Advances, 4(49), 25556-
25561. 

Yang, L., Xu, B., Ye, H., Zhao, F., & Zeng, B. (2017). A novel quercetin 
electrochemical sensor based on molecularly imprinted poly(para -
aminobenzoic acid) on 3D Pd nanoparticles-porous graphene-carbon 
nanotubes composite. Sensors and Actuators B: Chemical, 251, 601-608. 

Yang, M., Zhao, N., Cui, Y., Gao, W., Zhao, Q., Gao, C., et al. (2017). Biomimetic 
Architectured Graphene Aerogel with Exceptional Strength and Resilience. 
ACS Nano, 11(7), 6817-6824. 

Yang, Q., Pang, S. K., & Yung, K. C. (2016). Electrochemically reduced graphene 
oxide/carbon nanotubes composites as binder-free supercapacitor electrodes. 
Journal of Power Sources, 311, 144-152. 

Yang, S., Gong, Y., Liu, Z., Zhan, L., Hashim, D. P., Ma, L., et al. (2013). Bottom-up 
approach toward single-crystalline VO2-graphene ribbons as cathodes for 
ultrafast lithium storage. Nano Letters, 13(4), 1596-1601. 

Yang, W., Chen, G., Shi, Z., Liu, C. C., Zhang, L., Xie, G., et al. (2013). Epitaxial 
growth of single-domain graphene on hexagonal boron nitride. Natural 
Materials, 12(9), 792-797. 

Yang, Z., Chabi, S., Xia, Y., & Zhu, Y. (2015). Preparation of 3D graphene-based 
architectures and their applications in supercapacitors. Progress in Natural 
Science: Materials International, 25(6), 554-562. 

Yao, J., Shen, X., Wang, B., Liu, H., & Wang, G. (2009). In situ chemical synthesis 
of SnO2–graphene nanocomposite as anode materials for lithium-ion batteries. 
Electrochemistry Communications, 11(10), 1849-1852. 



© C
OPYRIG

HT U
PM

 136 

Yap, C. Y., Chua, C. K., Dong, Z. L., Liu, Z. H., Zhang, D. Q., Loh, L. E., et al. (2015). 
Review of selective laser melting: Materials and applications. Applied Physics 
Reviews, 2(4), 041101. 

Yazyev, O. V. (2010). Emergence of magnetism in graphene materials and 
nanostructures. Reports on Progress in Physics, 73(5), 056501. 

Ye, S., & Feng, J. (2014). Self-assembled three-dimensional hierarchical 
graphene/polypyrrole nanotube hybrid aerogel and its application for 
supercapacitors. ACS Applied Materials & Interfaces, 6(12), 9671-9679. 

Yi, M., & Shen, Z. (2015). A review on mechanical exfoliation for the scalable 
production of graphene. Journal of Materials Chemistry A, 3(22), 11700-
11715. 

Yi, M., Shen, Z., Zhang, X., & Ma, S. (2013). Achieving concentrated graphene 
dispersions in water/acetone mixtures by the strategy of tailoring Hansen 
solubility parameters. Journal of Physics D: Applied Physics, 46(2), 025301. 

Yin, S., Zhang, Y., Kong, J., Zou, C., Li, C. M., Lu, X., et al. (2011). Assembly of 
Graphene Sheets into Hierarchical Structures for High-Performance Energy 
Storage. ACS Nano, 5(5), 3831-3838. 

Yin, Y., & Talapin, D. (2013). The chemistry of functional nanomaterials. Chemical 
Society Reviews, 42(7), 2484-2487. 

Yin, Z., Sun, S., Salim, T., Wu, S., Huang, X., He, Q., et al. (2010). Organic 
Photovoltaic Devices Using Highly Flexible Reduced Graphene Oxide Films 
as Transparent Electrodes. ACS Nano, 4(9), 5263-5268. 

Young, C. A., Dahlgren, E. J., & Robins, R. G. (2003). The solubility of copper 
sulfides under reducing conditions. Hydrometallurgy, 68(1–3), 23-31. 

Yuan, Z., Tai, H., Bao, X., Liu, C., Ye, Z., & Jiang, Y. (2016). Enhanced humidity-
sensing properties of novel graphene oxide/zinc oxide nanoparticles layered 
thin film QCM sensor. Materials Letters, 174, 28-31. 

Yusuf, M., Elfghi, F. M., Zaidi, S. A., Abdullah, E. C., & Khan, M. A. (2015). 
Applications of graphene and its derivatives as an adsorbent for heavy metal 
and dye removal: a systematic and comprehensive overview. RSC Advances, 
5(62), 50392-50420. 

Zarębska, K., & Skompska, M. (2011). Electrodeposition of CdS from acidic aqueous 
thiosulfate solution—Invesitigation of the mechanism by electrochemical 
quartz microbalance technique. Electrochimica Acta, 56(16), 5731-5739. 

Zhang, C., Wei, K., Zhang, W., Bai, Y., Sun, Y., & Gu, J. (2017). Graphene Oxide 
Quantum Dots Incorporated into a Thin Film Nanocomposite Membrane with 
High Flux and Antifouling Properties for Low-Pressure Nanofiltration. ACS 
Applied Materials & Interfaces, 9(12), 11082-11094. 

Zhang, F., Xiao, F., Dong, Z. H., & Shi, W. (2013). Synthesis of polypyrrole wrapped 
graphene hydrogels composites as supercapacitor electrodes. Electrochimica 
Acta, 114, 125-132. 

Zhang, H. B., Zheng, W. G., Yan, Q., Jiang, Z. G., & Yu, Z. Z. (2012). The effect of 
surface chemistry of graphene on rheological and electrical properties of 
polymethylmethacrylate composites. Carbon, 50(14), 5117-5125. 

Zhang, J., Yang, H., Shen, G., Cheng, P., Zhang, J., & Guo, S. (2010). Reduction of 
graphene oxide via L-ascorbic acid. Chemistry Communications (Combridge), 
46(7), 1112-1114. 

Zhang, K., Guo, J., Nie, J., Du, B., & Xu, D. (2014). Ultrasensitive and selective 
detection of Cu2+ in aqueous solution with fluorescence enhanced CdSe 
quantum dots. Sensors and Actuators B: Chemical, 190(0), 279-287. 



© C
OPYRIG

HT U
PM

 137 

Zhang, K., Zhang, L. L., Zhao, X. S., & Wu, J. (2010). Graphene/Polyaniline 
Nanofiber Composites as Supercapacitor Electrodes. Chemistry of Materials, 
22(4), 1392-1401. 

Zhang, L., Liang, J., Huang, Y., Ma, Y., Wang, Y., & Chen, Y. (2009). Size-controlled 
synthesis of graphene oxide sheets on a large scale using chemical exfoliation. 
Carbon, 47(14), 3365-3368. 

Zhang, L. C., Attar, H., Calin, M., & Eckert, J. (2016). Review on manufacture by 
selective laser melting and properties of titanium based materials for 
biomedical applications. Materials Technology, 31(2), 66-76. 

Zhang, L. L., & Zhao, X. S. (2009). Carbon-based materials as supercapacitor 
electrodes. Chemical Society Reviews, 38(9), 2520-2531. 

Zhang, M., Bai, L., Shang, W., Xie, W., Ma, H., Fu, Y., et al. (2012). Facile synthesis 
of water-soluble, highly fluorescent graphene quantum dots as a robust 
biological label for stem cells. Journal of Materials Chemistry, 22(15), 7461. 

Zhang, W., Bi, E., Li, M., & Gao, L. (2016). Synthesis of Ag/RGO composite as 
effective conductive ink filler for flexible inkjet printing electronics. Colloids 
and Surfaces A: Physicochemical and Engineering Aspects, 490, 232-240. 

Zhang, Y., Nayak, T. R., Hong, H., & Cai, W. (2012). Graphene: a versatile 
nanoplatform for biomedical applications. Nanoscale, 4(13), 3833. 

Zhang, Y., Tang, Z. R., Fu, X., & Xu, Y. J. (2011). Engineering the Unique 2D Mat 
of Graphene to Achieve Graphene-TiO2 Nanocomposite for Photocatalytic 
Selective Transformation: What Advantage does Graphene Have over Its 
Forebear Carbon Nanotube? ACS Nano, 5(9), 7426-7435. 

Zhang, Y., Zhang, L., & Zhou, C. (2013). Review of Chemical Vapor Deposition of 
Graphene and Related Applications. Accounts of Chemical Research, 46(10), 
2329-2339. 

Zhang, Y. H., Zhang, H. S., Guo, X. F., & Wang, H. (2008). L-Cysteine-coated 
CdSe/CdS core-shell quantum dots as selective fluorescence probe for 
copper(II) determination. Microchemical Journal, 89(2), 142-147. 

Zhao, C., Wang, C., Gorkin, R., Beirne, S., Shu, K., & Wallace, G. G. (2014). Three 
dimensional (3D) printed electrodes for interdigitated supercapacitors. 
Electrochemistry Communications, 41, 20-23. 

Zhao, Y., Liu, J., Hu, Y., Cheng, H., Hu, C., Jiang, C., et al. (2013). Highly 
compression-tolerant supercapacitor based on polypyrrole-mediated graphene 
foam electrodes. Advanced Materials, 25(4), 591-595. 

Zheng, X. T., Ananthanarayanan, A., Luo, K. Q., & Chen, P. (2015). Glowing 
graphene quantum dots and carbon dots: properties, syntheses, and biological 
applications. Small, 11(14), 1620-1636. 

Zhou, X., Wu, T., Ding, K., Hu, B., Hou, M., & Han, B. (2010). Dispersion of graphene 
sheets in ionic liquid [bmim][PF6] stabilized by an ionic liquid polymer. 
Chemistry Communications (Combridg), 46(3), 386-388. 

Zhou, Y., Bao, Q., Tang, L. A. L., Zhong, Y., & Loh, K. P. (2009). Hydrothermal 
Dehydration for the “Green” Reduction of Exfoliated Graphene Oxide to 
Graphene and Demonstration of Tunable Optical Limiting Properties. 
Chemistry of Materials, 21(13), 2950-2956. 

Zhou, Z., & Wu, X. F. (2013). Graphene-beaded carbon nanofibers for use in 
supercapacitor electrodes: Synthesis and electrochemical characterization. 
Journal of Power Sources, 222, 410-416. 

Zhu, B., Liu, G., Chen, L., Qiu, L., Chen, L., Zhang, J., et al. (2016). Metal-organic 
aerogels based on dinuclear rhodium paddle-wheel units: design, synthesis and 



© C
OPYRIG

HT U
PM

 138 

catalysis. [10.1039/C5QI00272A]. Inorganic Chemistry Frontiers, 3(5), 702-
710. 

Zhu, C., Han, T. Y., Duoss, E. B., Golobic, A. M., Kuntz, J. D., Spadaccini, C. M., et 
al. (2015). Highly compressible 3D periodic graphene aerogel microlattices. 
Natural Communications, 6, 6962. 

Zhu, C., Liu, T., Qian, F., Han, T. Y., Duoss, E. B., Kuntz, J. D., et al. (2016). 
Supercapacitors Based on Three-Dimensional Hierarchical Graphene Aerogels 
with Periodic Macropores. Nano Letters, 16(6), 3448-3456. 

Zhu, S., Zhang, J., Qiao, C., Tang, S., Li, Y., Yuan, W., et al. (2011). Strongly green-
photoluminescent graphene quantum dots for bioimaging applications. 
Chemistry Communications (Combridge), 47(24), 6858-6860. 

Zhu, W., Low, T., Lee, Y. H., Wang, H., Farmer, D. B., Kong, J., et al. (2014). 
Electronic transport and device prospects of monolayer molybdenum 
disulphide grown by chemical vapour deposition. Natural Communications, 5, 
3087. 

Zhu, Y., Murali, S., Cai, W., Li, X., Suk, J. W., Potts, J. R., et al. (2010). Graphene 
and graphene oxide: synthesis, properties, and applications. Advanced 
Materials, 22(35), 3906-3924. 

Zhuang, X., Mai, Y., Wu, D., Zhang, F., & Feng, X. (2015). Two-dimensional soft 
nanomaterials: a fascinating world of materials. Advanced Materials, 27(3), 
403-427. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	Blank Page
	Blank Page



