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Abstract

Background: ZnO/CNT nanocomposites were prepared using Zinc acetate source materials and with the assistance
of copper plate, glycine and sugar solution. The combined behavior between these two materials may give rise to
the production of advanced materials with a wide range of applications in electronics and optoelectronics.

Methods: The ZnO-CNT nanostructures are successfully prepared by simple perfume spray pyrolysis method on
copper substrate. The possible growth mechanism of ZnO-CNT nanocrystals formation by this method has been
tried to explore the sensor and optical properties has been demonstrated.

Results: The as-synthesized ZnO-CNT nanostructures were characterized using the scanning electron microscopy (SEM),
transmission electron microscopy (TEM) and X-ray diffraction (XRD) pattern measured with Cu Kα radiation. Studies of the
morphologies of the ZnO-coated CNTs revealed no significant change in the internal structures single walled graphite
sheets and the diameters of the CNTs, but the ZnO appeared to form a layer of thinfilm single crystalline particles
attaching to the surface of the nanotubes. The photoluminescence (PL) measurements excited by the 380 nm were done
at room temperature. CNTs are easy to be entangled and agglomerate due to their long length and low diffusive
mobility in base fluids.

Conclusion: The lower mobility was found to occur for the ZnO/CNT composite where a linear sensitivity behavior was
measured and it reaches high at the temperature of 200 °C. The samples luminescence is dominated by well-structured ultraviolet
band emission and almost no deep level emission was observed, revealing a high optical quality of the produced structures.
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Background
The carbon nanotubes (CNTs) have also strained much at-
tention since their unique fundamental physical structures,
eminent mechanical and electronic properties which lead-
ing to potential high-technology applications (Odaci et al.
2008; Wei et al. 2008; Iyakutti et al. 2009). The ZnO is one
of the most important functional metal oxides for their ver-
satile practical applications, ranging from photodetector
(Jun et al. 2009), transparent electrode (Oh et al. 2005),
spintronic devices (Gupta et al. 2008), surface acoustic wave
devices (Krishnamoorthy and Iliadis 2008), and thin film
gas sensors(Tang et al. 2006), attributed to their outstand-
ing properties such as wide direct optical band gap, large
exciton binding energy, excellent chemical and thermal sta-
bility, and excellent piezoelectric properties(Gupta et al.

2009). When the ZnO metal oxide is combined with CNT,
it is marvelous that, the novel extraordinary properties of
ZnO-CNTcomposite is appear.
In recent years, nano structured materials such as ZnO-

CNT nano composites have also been incorporated into
electrochemical sensors for biological and pharmaceutical
analyses (Suchea et al. 2006). While they have many proper-
ties similar to other types of materials, they offer unique
advantages including enhanced electron transfer, large edge
plane/basal plane ratios and rapid kinetics of the electrode
processes (Banks et al. 2006). Nanocomposites of a variety
of shapes, sizes and compositions are changing modern
bioanalytical measurement (Moradi et al. 2013).
Ching-Feng Li, Chia-Yen Hsu, Yuan-Yao Li et al. reported

that, an 80 nm-thick ZnO film was prepared via the sol–gel
method at 500 °C using zinc acetate, 2-methoxyethanol, and
mono ethanolamine as precursors. Characterization of the
film showed that it was composed of 20–30 nm sintered

* Correspondence: aismma786@gmail.com
1Department of Physics, Khadir Mohideen College, Adirampattinam 614701, India
Full list of author information is available at the end of the article

© 2016 The Author(s). Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made.

Ayeshamariam et al. Mechanics of Advanced Materials
and Modern Processes  (2016) 2:3 
DOI 10.1186/s40759-016-0010-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s40759-016-0010-0&domain=pdf
mailto:aismma786@gmail.com
http://creativecommons.org/licenses/by/4.0/
https://www.researchgate.net/publication/229331192_Aluminum_hydride_coated_single-walled_carbon_nanotube_as_a_hydrogen_storage_medium?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/221991048_Ultraviolet_photodetectors_based_on_ZnO_nanoparticles?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/223453194_Properties_of_high_sensitivity_ZnO_surface_acoustic_wave_sensors_on_SiO2100_Si_substrates?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/244259306_Properties_of_Transparent_Conductive_ZnO_Al_Films_Prepared_by_Co-Sputtering?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/7235197_Carbon_Nanotubes_Contain_Metal_Impurities_Which_Are_Responsible_for_the_Electrocatalysis_Seen_at_Some_Nanotube-Modified_Electrodes?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/222397904_ZnO_transparent_thin_films_for_gas_sensor_applications?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/223745282_MOVPE_growth_of_transition-metal-doped_GaN_and_ZnO_for_spintronic_applications?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/236043198_Synthesis_and_application_of_FePtCNTs_nanocomposite_as_a_sensor_and_novel_amide_ligand_as_a_mediator_for_simultaneous_determination_of_glutathione_nicotinamide_adenine_dinucleotide_and_tryptophan?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/222803712_Pyranose_oxidase_biosensor_based_on_carbon_nanotube_CNT-modified_carbon_paste_electrodes?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/222803712_Pyranose_oxidase_biosensor_based_on_carbon_nanotube_CNT-modified_carbon_paste_electrodes?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/229096145_Supercapacitive_behavior_of_CVD_carbon_nanotubes_grown_on_Ti_coated_Si_wafer?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/239348771_A_Selective_NH3_Gas_Sensor_Based_on_Fe2O3-ZnO_Nanocomposites_at_Room_Temperature?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/220034348_Piezoelectric_Dielectric_Optical_and_Electrical_Characterization_of_Solution_Grown_Flower-Like_ZnO_Nanocrystal?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==
https://www.researchgate.net/publication/220034348_Piezoelectric_Dielectric_Optical_and_Electrical_Characterization_of_Solution_Grown_Flower-Like_ZnO_Nanocrystal?el=1_x_8&enrichId=rgreq-1813106e6c3f759736477d15f3599a54-XXX&enrichSource=Y292ZXJQYWdlOzMwMzc0NzAzMDtBUzozNjg1NDY2NTY4NjYzMDVAMTQ2NDg3OTc3ODQ4OQ==

