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Abstract.

We report on a simple and template-less technique for growing ultra-long cadmium oxide
(CdO) nanowires on the indium tin oxide (ITO) surface from the aqueous solution. The
nanowires, free-standing and has a various diameter, are realized on the ITO surface by
following a simple hydrothermal reaction of cadmium nitrate and hexamethylenetetramine of
a similar molar ratio at 120 °C. The nanowires have a diameter in the range of 10 to 30 nm and
a length of up to a few tens of micrometers. We identified that the concentration of the solution
precursors is crucial to the growth density of the nanowires on the surface but less important
to the structural growth (length and geometry) of the nanowires. Such nanowires might possess

unique properties that can be used for prospective photonics and optoelectronics materials.

Keywords: Crystal growth; Nanocrystalline materials; Microstructure; Electronic materials.

1. Introduction

Cadmium oxide (CdO) is a fascinating transition metal oxide material with a wide direct

electronic bands gap at room temperature, i.e. reaching 2.27 eV (contributed by Cd 5s and O



2p transition and indirect electronics band gap of 0.55eV (associated with the Cd 4s and O 2p
transition) [1]. CdO is a third member in the class of post-transition metal oxides following the
series of SnO; and In,O3 and the second member following the series of ZnO, which exhibits
appealing electrical and optical properties [2]. In the past decade, it has developed into a center
of scientific interest owing to its attractive optical properties [3] and large optical third-order
nonlinearity character [4], which is potential for optoelectronics, solar cells [5], gas sensors
[6], and photocatalysis [7] applications.

There is a growing concern to explore the fascinating nature of this material, especially
related to its low-dimensional (1D or 2D) characteristics. Gulino et al., for instance,
investigated the electrical and the optical nonlinearity of the CdO when prepared in the form
of thin films (2D) system [8]. They found that they greatly improved the optical nonlinearity
properties of the CdO when the CdO was prepared as thin films. They attributed such pieces
of evidence to the profound effect of crystal symmetry orientation transformation in CdO,
especially from centrosymmetric of bulk structure to polar symmetry of thin films structure,
which might generate the improvement in their third-order optical nonlinearity. Such results
are fascinating and may provide a principal idea to explore the properties of the CdO, in specific
when their structural growth is constrained into nanowires structure. There has been an
increasing enthushiasm in the preparation and analysis of 1D CdO nanostructure [9]. However,
to our best knowledge, to date, few experimental studies reported the growth of CdO nanowires
directly on the substrate surface. Since the properties of the material at a reduced-dimension
regime greatly depends on their geometrical growth (quantum size effect) and the surrounding
medium, an upgraded characteristic and broader application of the CdO nanostructure could
be achieved when it is prepared directly on the substrate surface.

In this communication, we present for the first time a simple, seedless, surfactant-less

approach to grow CdO nanowires on an indium tin oxide (ITO) surface. By adopting a



hydrothermal reaction between the cadmium nitrate pentahydrate and hexamethylenetetramine
at 120 °C for several hours, we can grow a large scale of CdO nanowires on the substrate
surface. The present approach is extremely simple and rapid to realize large-scale nanowires
on the substrate surface. It has been widely reported that the hydrothermal is a versatile method
to prepare a wide variety of metaloxide nanostructure that range from ZnO [10] to WO3[11],
MnO; [12], and ZnS [13]. The specialty of the present study is that we realized the nanowires
on the substrate via effective sequential nucleation and growth on the substrate surface, instead
of seed-assisted growth process as adopted in the recent literatures [14, 15]. The CdO
nanowires should find application in solar cells, optoelectronics and sensing devices.
2. Experimental

In preparing CdO nanowires, we simply used two chemicals, i.e. cadmiun nitrate and
hexamethylentetramine. = Cadmium  nitrate  pentahydrate  (Cd(NO3)2.5H20) and
hexamethylenetetramine (HMT) were purchased from Aldrich Chemical and used directly
without further purification. We prepared an aqueous solution of these chemicals utilizing
ultrapure water obtained from Autopure WR600A, Yamato Co., Ltd with resistivity > 18.2
MQ. In a typical experimental procedure, we prepared a 0.1 M mixed solution of Cd(NO3)
and HMT with a 1:1 molar ratio and then transferred a 5 mL of the solution into a clean glass
test tube for the growth process.

A piece of ultrasonicated-clean ITO on a glass substrate with a dimension of ca. 1 cmx lem
was then put into the solution with a vertical position. The reaction was controlled at 120 °C
for 2 h by transferring the solution into a regular laboratory oven. After the reaction complete,
a white film product on the ITO surface was attained. After that, we washed the sample with a
copious amount of pure water to remove any residual salt on the surface and dried for 30 min

in air at 100 °C.



3. Results and discussion.

We have grown the CdO nanowires on the ITO substrate surface. The field emission
scanning electron microscopy (FESEM), JSF 7400F JEOL, Japan, was used to study the
structural growth of the nanowires. Figure 1 shows a typical FESEM image of CdO nanowires
prepared from the 0.1 M precursor solution that was grown for 2 h. We found that a large
number, very long CdO nanowires were successfully realized on the ITO surface (Fig. 1A).
The high-magnification image of the CdO nanowires reveals the nanowires possess a variable
diameter between 10 to 30 nm and length in the range of tens of micrometers (Fig. 1B). It was
also observed that the vast majority of the nanowires were free standing without the existence
of collision or branching. We performed an X-ray diffraction (XRD) experiments on the sample
to evaluate its phase crystallinity. The result is shown in Figure 1C. The diffraction pattern is
well-matched with the standard diffraction data for CdO (JCPDS File no 05-0640) and we can
associate the obtained peaks with (200), (220), (311) and (222) Bragg planes, confirming the
sample is a pure phase CdO. Along with the CdO diffraction peaks, the result also indicates

the presence of diffraction from the substrate background.
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Figure 1. (A-B) Typical FESEM image of CdO nanowires growth on the ITO surface using
precursor concentration of 0.1 M. The ratio between cadmium nitrate and HMT is 1:1. (C) X-

ray diffraction spectrum of CdO nanowires.

The effect of precursor concentration on the structural growth of CdO nanowires under a
constant molar ratio between Cd(NO3)2 and HMT was also carried out. We observed that the
concentration of the solution precursors seemed to have no significant effect on the structural
growth of the CdO nanowires. Instead, the density of the nanowires on the surface decreased
with decreasing the concentration of the solution precursor instead (Fig. 2). We also found that
the diameter of the nanowires decrease with the decrease of the concentration of the source

solution.



Figure 2. Typical FESEM image of CdO nanowires growth on the ITO surface prepared
using different solution concentrations; namely 0.001 (A), 0.004 (B), and 0.1 M (C). The molar

ratio between the reagents in the solution was kept unchanged. The growth reaction was 2 h.

While the structural growth is independent of the total precursors' concentration under a fixed
ratio, it shows a strong dependence on the HMT concentration in the reaction. Under a fixed
cadmium nitrate concentration, i.e. 0.1 M, the CdO nanostructures growth increases in the
compactness and dimension with the increase of HMT concentration (Fig. 3). At a low HMT
concentration, for example, 0.02 M, the morphology of the CdO nanostructure was rod-like
shaped structure (Fig. 3A). It then changed to belt-like structures and then finally to nanowires

with the increase of the HMT concentration (Fig. 3B-D).
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Figure 3. Structural growth of CdO nanowires under different HMT concentration. (A) 0.02,
(B) 0.05, (C) 0.07 and (D) 0.1 M. Cadmium nitrate was fixed at 0.1 M. The growth reaction

was 2 h.

We also evaluated the nanostructure byproduct that were grown in the bulk solution to further
verify the nanowires formation is merely because of the unique crystal growth process on the
substrate surface. The result is shown in Figure 4. As the figure reveals, the product are
irregular-shape nanostructures. The FESEM analysis results also indicate the formation of big

and micro-sized structure in the byproduct that is formed in the bulk solution.



Figure 4. FESEM image of nanostructures byproduct that are formed in the bulk solution.

We believe that the mechanism behind the formation of CdO nanowires is the result of a
profound effect of HMT in the reaction. Under a high-temperature hydrothermal reaction, the
metal cations were reduced from the cadmium salt precursor and coordinated with oxygen to
creating the cadmium oxide. In this process, we predict that the anisotropic growth of CdO
system might be because of a stacking effect of the reduced-metal cations toward the principal
axis of the CdO crystal, driven by an ample amount of tetradentate amine-metal complex of

HMT in the solution. HMT is a cage-like molecule that has a high-symmetry characteristic of

cubic space group 143m [16] with a repeating unit of three atoms fragment of C-NH at the
molecular body. Because of the inherent high-affinity nature of the amine group toward metal
atoms, it may function as nucleation sites for the reduced-metal systems and directing agent
for 1D crystal growth. A similar process has been shown in the synthesis of the 1D system of

ZnO [17] and TiO; [18] systems.

4. Conclusions
We pointed out that large-scale CdO nanowires of micrometers length can be easily

synthesized by applying a simple hydrothermal reaction of cadmium nitrate and



hexamethylenetetramine of similar molar ratio at a moderate high-temperature, 120 °C. By
varying the concentration of the solution precursors, we can synthesize nanowires with
variables lengths and diameter. The nanowire can be used as potential material for nonlinear
optic, optoelectronics and computing devices application and as a prospective nano template

for growing other low-dimensional materials systems.
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Abstract.

We report on a simple and template-less technique for growing ultra-long cadmium oxide
(CdO) nanowires on the indium tin oxide (ITO) surface from the aqueous solution. The
nanowires, free-standing and has a various diameter, are realized on the ITO surface by
following a simple hydrothermal reaction of cadmium nitrate and hexamethylenetetramine of
a similar molar ratio at 120 °C. The nanowires have a diameter in the range of 10 to 30 nm and
a length of up to a few tens of micrometers. We identified that the concentration of the solution
precursors is crucial to the growth density of the nanowires on the surface but less important
to the structural growth (length and geometry) of the nanowires. Such nanowires might possess

unique properties that can be used for prospective photonics and optoelectronics materials.

Keywords: Crystal growth; Nanocrystalline materials; Microstructure; Electronic materials.
1. Introduction

Cadmium oxide (CdO) is a fascinating transition metal oxide material with a wide direct

electronic bands gap at room temperature, i.e. reaching 2.27 eV (contributed by Cd 5s and O
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2p transition and indirect electronics band gap of 0.55eV (associated with the Cd 4s and O 2p
transition) [1]. CdO is a third member in the class of post-transition metal oxides following the
series of SnO2 and In03 and the second member following the series of ZnO, which exhibits
appealing electrical and optical properties [2]. In the past decade, it has developed into a center
of scientific interest owing to its attractive optical properties [3] and large optical third-order
nonlinearity character [4], which is potential for optoelectronics, solar cells [5], gas sensors
[6], and photocatalysis [7] applications.

There is a growing concern to explore the fascinating nature of this material, especially
related to its low-dimensional (ID or 2D) characteristics. Gulino et al., for instance,
investigated the electrical and the optical nonlinearity of the CdO when prepared in the form
of thin films (2D) system [8]. They found that they greatly improved the optical nonlinearity
properties of the CdO when the CdO was prepared as thin films. They attributed such pieces
of evidence to the profound effect of crystal symmetry orientation transformation in CdO,
especially from centrosymmetric of bulk structure to polar symmetry of thin films structure,
which might generate the improvement in their third-order optical nonlinearity. Such results
are fascinating and may provide a principal idea to explore the properties of the CdO, in specific
when their structural growth is constrained into nanowires structure. There has been an
increasing enthushiasm in the preparation and analysis of 1D CdO nanostructure [9]. However,
to our best knowledge, to date, few experimental studies reported the growth of CdO nanowires
directly on the substrate surface. Since the properties of the material at a reduced-dimension
regime greatly depends on their geometrical growth (quantum size effect) and the surrounding
medium, an upgraded characteristic and broader application of the CdO nanostructure could
be achieved when it is prepared directly on the substrate surface.

In this communication, we present for the first time a simple, seedless, surfactant-less

approach to grow CdO nanowires on an indium tin oxide (ITO) surface. By adopting a
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hydrothermal reaction between the cadmium nitrate pentahydrate and hexamethylenetetramine
at 120 °C for several hours, we can grow a large scale of CdO nanowires on the substrate
surface. The present approach is extremely simple and rapid to realize large-scale nanowires
on the substrate surface. It has been widely reported that the hydrothermal is a versatile method
to prepare a wide variety of metaloxide nanostructure that range from ZnO [10] to WO3[11],
MnO» [12], and ZnS [13]. The specialty of the present study is that we realized the nanowires
on the substrate via effective sequential nucleation and growth on the substrate surface, instead
of seed-assisted growth process as adopted in the recent literatures [14, 15]. The CdO
nanowires should find application in solar cells, optoelectronics and sensing devices.
2. Experimental

In preparing CdO nanowires, we simply used two chemicals, i.e. cadmiun nitrate and
hexamethylentetramine. =~ Cadmium  nitrate = pentahydrate = (Cd(NO3)2.5H,0) and
hexamethylenetetramine (HMT) were purchased from Aldrich Chemical and used directly
without further purification. We prepared an aqueous solution of these chemicals utilizing
ultrapure water obtained from Autopure WR600A, Yamato Co., Ltd with resistivity > 18.2
MQ. In a typical experimental procedure, we prepared a 0.1 M mixed solution of Cd(NO3)2
and HMT with a 1:1 molar ratio and then transferred a 5 mL of the solution into a clean glass
test tube for the growth process.

A piece of ultrasonicated-clean ITO on a glass substrate with a dimension of ca. 1 cm x 1cm
was then put into the solution with a vertical position. The reaction was controlled at 120 °C
for 2 h by transferring the solution into a regular laboratory oven. After the reaction complete,
a white film product on the ITO surface was attained. After that, we washed the sample with a
copious amount of pure water to remove any residual salt on the surface and dried for 30 min

in air at 100 °C.
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3. Results and discussion.

We have grown the CdO nanowires on the ITO substrate surface. The field emission
scanning electron microscopy (FESEM), JSF 7400F JEOL, Japan, was used to study the
structural growth of the nanowires. Figure 1 shows a typical FESEM image of CdO nanowires
prepared from the 0.1 M precursor solution that was grown for 2 h. We found that a large
number, very long CdO nanowires were successfully realized on the ITO surface (Fig. 1A).
The high-magnification image of the CdO nanowires reveals the nanowires possess a variable
diameter between 10 to 30 nm and length in the range of tens of micrometers (Fig. 1B). It was
also observed that the vast majority of the nanowires were free standing without the existence
of collision or branching. We performed an X-ray diffraction (XRD) experiments on the sample
to evaluate its phase crystallinity. The result is shown in Figure 1C. The diffraction pattern is
well-matched with the standard diffraction data for CdO (JCPDS File no 05-0640) and we can
associate the obtained peaks with (200), (220), (311) and (222) Bragg planes, confirming the
sample is a pure phase CdO. Along with the CdO diffraction peaks, the result also indicates

the presence of diffraction from the substrate background.



O©CoO~NOOTA~AWNE

C *=1TO

(220)

Intensity (a.u)

Gy )

30 40 50 60 70 80
26 ()

Figure 1. (A-B) Typical FESEM image of CdO nanowires growth on the ITO surface using

precursor concentration of 0.1 M. The ratio between cadmium nitrate and HMT is 1:1. (C) X-

ray diffraction spectrum of CdO nanowires.

The effect of precursor concentration on the structural growth of CdO nanowires under a
constant molar ratio between Cd(NO3), and HMT was also carried out. We observed that the
concentration of the solution precursors seemed to have no significant effect on the structural
growth of the CdO nanowires. Instead, the density of the nanowires on the surface decreased
with decreasing the concentration of the solution precursor instead (Fig. 2). We also found that
the diameter of the nanowires decrease with the decrease of the concentration of the source

solution.
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Figure 2. Typical FESEM image of CdO nanowires growth on the ITO surface prepared
using different solution concentrations; namely 0.001 (A), 0.004 (B), and 0.1 M (C). The molar

ratio between the reagents in the solution was kept unchanged. The growth reaction was 2 h.

While the structural growth is independent of the total precursors' concentration under a fixed
ratio, it shows a strong dependence on the HMT concentration in the reaction. Under a fixed
cadmium nitrate concentration, i.e. 0.1 M, the CdO nanostructures growth increases in the
compactness and dimension with the increase of HMT concentration (Fig. 3). At a low HMT
concentration, for example, 0.02 M, the morphology of the CdO nanostructure was rod-like
shaped structure (Fig. 3A). It then changed to belt-like structures and then finally to nanowires

with the increase of the HMT concentration (Fig. 3B-D).
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Figure 3. Structural growth of CdO nanowires under different HMT concentration. (A) 0.02,
(B) 0.05, (C) 0.07 and (D) 0.1 M. Cadmium nitrate was fixed at 0.1 M. The growth reaction

was 2 h.

We also evaluated the nanostructure byproduct that were grown in the bulk solution to further
verify the nanowires formation is merely because of the unique crystal growth process on the
substrate surface. The result is shown in Figure 4. As the figure reveals, the product are
irregular-shape nanostructures. The FESEM analysis results also indicate the formation of big

and micro-sized structure in the byproduct that is formed in the bulk solution.
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Figure 4. FESEM image of nanostructures byproduct that are formed in the bulk solution.

We believe that the mechanism behind the formation of CdO nanowires is the result of a
profound effect of HMT in the reaction. Under a high-temperature hydrothermal reaction, the
metal cations were reduced from the cadmium salt precursor and coordinated with oxygen to
creating the cadmium oxide. In this process, we predict that the anisotropic growth of CdO
system might be because of a stacking effect of the reduced-metal cations toward the principal
axis of the CdO crystal, driven by an ample amount of tetradentate amine-metal complex of

HMT in the solution. HMT is a cage-like molecule that has a high-symmetry characteristic of

cubic space group 143m [16] with a repeating unit of three atoms fragment of C-NH at the
molecular body. Because of the inherent high-affinity nature of the amine group toward metal
atoms, it may function as nucleation sites for the reduced-metal systems and directing agent
for 1D crystal growth. A similar process has been shown in the synthesis of the 1D system of

ZnO [17] and TiO; [18] systems.

4. Conclusions
We pointed out that large-scale CdO nanowires of micrometers length can be easily

synthesized by applying a simple hydrothermal reaction of cadmium nitrate and
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hexamethylenetetramine of similar molar ratio at a moderate high-temperature, 120 °C. By
varying the concentration of the solution precursors, we can synthesize nanowires with
variables lengths and diameter. The nanowire can be used as potential material for nonlinear
optic, optoelectronics and computing devices application and as a prospective nano template

for growing other low-dimensional materials systems.

Acknowledgments

The author acknowledges the financial support from the Ministry of Higher Education of

Malaysia under FRGS/1/2019/STG02/UKM/02/3 grant.

References

[1] N. Ueda, H. Maeda, H. Hosono, H. Kawazoe, Band-gap widening of CdO thin films, J.
Appl. Phys. 84, 6174 (1998).

[2] F.-X. Jiang, H.-Y. Zheng, L.-F. Wang, L.-J. Yan, Y.-N. Wang, X.-Y. Chen, X.-H. Xu,
Enhanced photoelectric performance in a CdO/ZnO/Ag heterostructure thin film photoanode,
Vacuum 185, 109951 (2020).

[3] S. Majumder, A.C. Mendhe, D. Kim, B.R. Sankapal, CdO nanonecklace: Effect of air
annealing on performance of photo electrochemical cell, J. Alloys Compd. 788, 75 (2019).

[4] S.T. Tan, N. AlZayed, G. Lakshminarayana, F. Naumar, A.A. Umar, M. Oyama, G.
Myronchuk, I. Kityk, Laser stimulated electrooptics in the Ag—ZnO nanorods, Physica E 61,
23 (2014).

[5] V. Ganesh, L. Haritha, H.E. Ali, A.M. Aboraia, Y. Khairy, H.H. Hegazy, V. Butova, A.V.

Soldatov, H. Algarni, H.Y. Zahran, I.S. Yahia, Detailed investigation of optical linearity and



O©CoO~NOOTA~AWNE

nonlinearity of nanostructured Ce-doped CdO thin films using Kramers—Kronig relations,
Appl. Phys. A 126, 551 (2020).

[6] Y. Wang, M. Chen, Y. Li, Q. Du, Y. Yuan, Y. Ren, B. Liu, H. Zhao, H. Yang, Enhancing
gas sensitivity of CdO octahedrons having {111} facets by hydrogenation and sensing
mechanism of 3-coordinated Cd atoms as the reactive centers, Appl. Surf. Sci. 506, 144868
(2020).

[7] Y. Rane, D. Shende, M. Raghuwanshi, R. Koli, S. Gosavi, N. Deshpande, Visible-light
assisted CdO nanowires photocatalyst for toxic dye degradation studies, Optik 179, 535
(2019).

[8] A. Gulino, G. Compagnini, A.A. Scalisi, Large third-order nonlinear optical properties of
cadmium oxide thin films, Chem. Mater. 15, 3332 (2003).

[9] Q. Chang, C. Chang, X. Zhang, H. Ye, G. Shi, W. Zhang, Y. Wang, X. Xin, Y. Song,
Enhanced optical limiting properties in suspensions of CdO nanowires, Opt. Commun. 274,
201 (2007).

[10] L. Vayssieres, Growth of arrayed nanorods and nanowires of ZnO from aqueous solutions,
Adv. Mater. 15, 464 (2003).

[11] V. Kondalkar, R. Kharade, S. Mali, R. Mane, P. Patil, P. Patil, S. Choudhury, P. Bhosale,
Nanobrick-like WOs3 thin films: Hydrothermal synthesis and electrochromic application,
Superlattices Microstruct. 73, 290 (2014).

[12] V. Subramanian, H. Zhu, R. Vajtai, P. Ajayan, B. Wei, Hydrothermal synthesis and
pseudocapacitance properties of MnO; nanostructures, J. Phys. Chem. B 109, 20207 (2005).
[13] R. Laudise, A. Ballman, Hydrothermal synthesis of zinc oxide and zinc sulfidel, J. Phys.

Chem. 64, 688 (1960).

10



O©CoO~NOOTA~AWNE

[14] S.T. Tan, A.A. Umar, M.M. Salleh, (001)-Faceted hexagonal ZnO nanoplate thin film
synthesis and the heterogeneous catalytic reduction of 4-nitrophenol characterization, J. Alloys
Compd. 650, 299 (2015).

[15] S. Ghosh, M. Saha, S. Paul, S. De, Shape controlled plasmonic Sn doped CdO colloidal
nanocrystals: a synthetic route to maximize the figure of merit of transparent conducting oxide,
Small 13, 1602469 (2017).

[16] M. Terpstra, B. Craven, R. Stewart, Hexamethylenetetramine at 298 K: New refinements,
Acta Crystallogr. Sect. A: Found. Crystallogr. 49, 685 (1993).

[17] M.LA. Umar, F.Y. Naumar, M.M. Salleh, A.A. Umar, Hydrothermally grown of well-
aligned ZnONRs: dependence of alignment ordering upon precursor concentration, J. Mater.
Sci.: Mater. Electron. 29, 6892 (2018).

[18] A.A. Umar, M. Rahman, S. Saad, M. Salleh, M. Oyama, Preparation of grass-like TiO2

nanostructure thin films: effect of growth temperature, Appl. Surf. Sci. 270, 109 (2013).

11



Figure

C

Intensity (a.u)

(220)

* (311) (222)

=

50

60 70
26 (°)

80

Click here to download Figure Figure 1.jpg

*


https://www.editorialmanager.com/jems/download.aspx?id=1281048&guid=578a0221-8c0c-4fcf-b560-0bf100bf5e1a&scheme=1
https://www.editorialmanager.com/jems/download.aspx?id=1281048&guid=578a0221-8c0c-4fcf-b560-0bf100bf5e1a&scheme=1

Figure Click here to download Figure Figure 2.jpg *

-V
Vv

. .

< N 100%m 100 nm

¥



https://www.editorialmanager.com/jems/download.aspx?id=1281049&guid=38bd252a-2b7f-45e6-8fbb-3b52a80a6e5e&scheme=1
https://www.editorialmanager.com/jems/download.aspx?id=1281049&guid=38bd252a-2b7f-45e6-8fbb-3b52a80a6e5e&scheme=1

[ Click here to download Figure Figure 3.jpg *
Figure

W0 nm



https://www.editorialmanager.com/jems/download.aspx?id=1281050&guid=065f334f-2465-4888-8dc2-7c71da62d896&scheme=1
https://www.editorialmanager.com/jems/download.aspx?id=1281050&guid=065f334f-2465-4888-8dc2-7c71da62d896&scheme=1

[ Click here to download Figure Figure 4.jpg %
Figure



https://www.editorialmanager.com/jems/download.aspx?id=1281051&guid=d5b0ec6f-2416-4ce6-a9b8-a9879f386e8c&scheme=1
https://www.editorialmanager.com/jems/download.aspx?id=1281051&guid=d5b0ec6f-2416-4ce6-a9b8-a9879f386e8c&scheme=1

10/18/21, 10:40 PM Author Correspondence History

History for Manuscript Number: JEMS-D-21-00730
Marjoni Imamora Ali Umar (INDONESIA): "Synthesis of large-scale
cadmium oxide nanowires from an aqueous solution"

Correspondence History

14 Jul 2021 Editor Decision - Accept as Is Marjoni Imamora Ali Umar 3
12 Jul 2021 Acknowledge Receipt of Revision Marjoni Imamora Ali Umar 3
12 Jul 2021 PDF Built Marjoni Imamora Ali Umar 3
12 Jul 2021 Editor Decision-Format Correction After PeerReview Marjoni Imamora Ali Umar 2
09 Jul 2021 Acknowledge Receipt of Revision Marjoni Imamora Ali Umar 2
09 Jul 2021 PDF Built Marjoni Imamora Ali Umar 2
07 Jul 2021 Editor Decision-Format Correction After PeerReview Marjoni Imamora Ali Umar 1
29 Jun 2021 PDF Built Marjoni Imamora Ali Umar 1
29 Jun 2021 AU - Return Submission (Customize) Marjoni Imamora Ali Umar 1
28 Jun 2021 Acknowledge Receipt of Revision Marjoni Imamora Ali Umar 1
28 Jun 2021 PDF Built Marjoni Imamora Ali Umar 1
21 Jun 2021 Editor Decision - Minor Revision Marjoni Imamora Ali Umar 0
03 May 2021 PDF Built Marjoni Imamora Ali Umar 0
03 May 2021 AU - Return Submission (Customize) Marjoni Imamora Ali Umar 0
30 Apr 2021 AU - Submission Confirmation Marjoni Imamora Ali Umar 0
30 Apr 2021 PDF Built Marjoni Imamora Ali Umar 0

https://www.editorialmanager.com/jems/DotNetPopUps/AuthorCorrHist.aspx?doclD=24697&msid={C6DFB2ED-BF45-421C-BA85-E97CEA51FAE6G} 1/1


javascript:popupLetter(1115341,'52c1b9cd-dc9b-489c-9a04-8c92e0ebc113','jems','',0,'')
javascript:popupLetter(1114694,'9872bdc3-c7ca-4909-a2d9-ca12ae8739fa','jems','',0,'')
javascript:popupLetter(1114693,'3c171595-25ba-40ed-959b-930db175f478','jems','',0,'')
javascript:popupLetter(1114635,'3538ce95-c12a-455d-95da-8dc42b742a09','jems','',0,'')
javascript:popupLetter(1113777,'34173dd9-edd7-49c7-9843-5784e04e773b','jems','',0,'')
javascript:popupLetter(1113774,'03525d34-c925-4da6-ac6c-0e3df9150c22','jems','',0,'')
javascript:popupLetter(1113238,'cb7680d0-9d9c-4864-b382-b49cff977b54','jems','',0,'')
javascript:popupLetter(1110607,'29dede99-1459-4de3-9d65-2865270a9032','jems','',0,'')
javascript:popupLetter(1110481,'62c7df1a-27a4-4125-8cc9-e2920d3f7eef','jems','',0,'')
javascript:popupLetter(1110342,'09718a53-8888-4095-afe2-2beb03ce22f9','jems','',0,'')
javascript:popupLetter(1110340,'890e57d4-9d3d-4cea-891f-30a901d4585d','jems','',0,'')
javascript:popupLetter(1108015,'66bb6422-6c0e-49ae-bbaa-9be678e7db45','jems','',0,'')
javascript:popupLetter(1092602,'669deeff-d6ad-4644-99fa-044c0285ea1f','jems','',0,'')
javascript:popupLetter(1092479,'43cd995e-f83d-42b4-9f19-8ef95ceab13f','jems','',0,'')
javascript:popupLetter(1091752,'f369363a-c701-47d8-b2bb-9b0c76fd016f','jems','',0,'')
javascript:popupLetter(1091747,'5daa5696-0b0f-4414-a510-75b5435b9882','jems','',0,'')

10/18/21, 10:41 PM View Letter

Date: 30 Apr 2021

To: "Marjoni Imamora Ali Umar" marjoniimamora@gmail.com
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Subject: JEMS - Submission Confirmation

Dear Dr Ali Umar,

Thank you for submitting your manuscript, Synthesis of large-scale cadmium oxide nanowires from an aqueous solution,
to Journal of Electronic Materials.

During the review process, you can keep track of the status of your manuscript by accessing the journal's website.

Your username is: *X*kxxok
If you forgot your password, you can click the 'Send Login Details' link on the EM Login page at
https://www.editorialmanager.com/jems/

Should you require any further assistance please feel free to e-mail the Editorial Office by clicking on "Contact Us" in the
menu bar at the top of the screen.

Thank you very much.

With kind regards,
Springer Journals Editorial Office
Journal of Electronic Materials

Now that your article will undergo the editorial and peer review process, it is the right time to think about publishing your
article as open access. With open access your article will become freely available to anyone worldwide and you will easily
comply with open access mandates. Springer's open access offering for this journal is called Open Choice (find more
information on www.springer.com/openchoice). Once your article is accepted, you will be offered the option to publish
through open access. So you might want to talk to your institution and funder now to see how payment could be
organized; for an overview of available open access funding please go to www.springer.com/oafunding.

Although for now you don't have to do anything, we would like to let you know about your upcoming options.

**Qur flexible approach during the COVID-19 pandemic**

If you need more time at any stage of the peer-review process, please do let us know. While our systems will continue to
remind you of the original timelines, we aim to be as flexible as possible during the current pandemic.

This letter contains confidential information, is for your own use, and should not be forwarded to third parties.

Recipients of this email are registered users within the Editorial Manager database for this journal. We will keep your
information on file to use in the process of submitting, evaluating and publishing a manuscript. For more information on
how we use your personal details please see our privacy policy at https://www.springernature.com/production-privacy-
policy. If you no longer wish to receive messages from this journal or you have questions regarding database
management, please contact the Publication Office at the link below.

In compliance with data protection regulations, you may request that we remove your personal registration details at any
time. (Use the following URL: https://www.editorialmanager.com/jems/login.asp?a=r). Please contact the publication
office if you have any questions.
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To: "Marjoni Imamora Ali Umar" marjoniimamora@gmail.com

From: "Journal of Electronic Materials (JEMS)" jebamalar.jayapal@springernature.com
Subject: Decision on your Manuscript #JEMS-D-21-00730

Date:

21 Jun 2021

Manuscript ID:
JEMS-D-21-00730

Dear Dr Ali Umar,

We have received the reviewer comments on your manuscript Synthesis of large-scale cadmium oxide nanowires from an
aqueous solution,
which was submitted to the Journal of Electronic Materials

Based on the advice received, your manuscript could be accepted for publication if you incorporate minor revisions. Please
submit a list of changes and your responses to each of the reviewer comments as a 'Response to Reviewers' file in the
resubmission menu. Also, please upload your revised manuscript with the changes highlighted in the file inventory as a
'Marked Manuscript' in the resubmission menu. Finally, upload a clean version (unmarked source file) of your manuscript
under the 'Manuscript' part of the resubmission menu.

Using these uploaded files, the editor will decide if the revised manuscript requires assessment by the original or new
reviewers and if the revised manuscript can be accepted.

Your revised manuscript is due on 21 Jul 2021. If you require more time, please request an extension of the due date.
Extensions will be considered on a case-by-case basis.

After the deadline, any new version of the manuscript should be submitted as a new paper. Note that if your submission is
part of a topical collectiona€"for example, part of a group of papers attached to a particular conferencea€"it is important
that your revision be submitted by the due date. Late submissions may not appear in the same issue as the other papers
from the collection.

In order to submit your revised manuscript electronically, please access the journal website at
https://www.editorialmanager.com/jems/
Your username is: *¥¥¥kxxx

If you forgot your password, you can click the 'Send Login Details' link on the EM Login page at
https://www.editorialmanager.com/jems/

Click 'Author Login' to submit your revision.
We look forward to receiving your revised manuscript.

Best regards,
Jamie Buonato
Journal of Electronic Materials

COMMENTS TO THE AUTHOR:

Thank you for your submission to JEMS. I have now received the reviewer reports, which are attached/copied below. I
have carefully evaluated your manuscript and the reviewers’ reports, and the reports indicate that the manuscript cannot
be accepted in its current form, but minor revisions are necessary.

Please submit a revised manuscript which addresses all of the reviewers’ comments. When you submit your revised
manuscript please include a point by point response to the reviewers’ comments and highlight/color the changes you have
made. Please include the figures at the appropriate place in the text too.

Reviewer #1: I recommend the publication of this paper.

Reviewer #2: The authors successfully synthesized CdO nanowires by solvothermal method. However, they failed to
provide evidences of their major claims of synthesizing large scale of nanowires and that the growth occurred on a
substrate. What could have happened is that the growth occurred in the solvent and then stick to substrate surface due to
the high surface energy of the nanowires.

CdO nanowires has been synthesized by many researchers and therefore this manuscript can't be considered as original
research.

Applied Surface Science 254 (2008) 3269-3273.

Nanoscale Res Lett (2010) 5:961-965.

AIP ADVANCES 3 (2013), 052109,1-6.

J. Phys. D: Appl. Phys. 35 (2002) L101-L104.

Crys. Growth Des. 2009; 9(3): 1287-1292.
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Reviewer #3:
The author has tried successfully to Synthesis of large-scale cadmium oxide nanowires from an aqueous solution. But,
before make the final discussion author should revise carefully.

1) In some cases the author has written incorrect construction of sentences. So, revise accordingly.

2) In order to improve the introduction with respect to your material and the proper literature survey author should use
some following references for your kind information and cite in the introduction section, .A)V. Kondalkar, R.R. Kharade,
S.S. Mali, R.M. Mane, P.B. Patil, P.S. Patil, S. Choudhury, P.N. Bhosale, Superlattices and Microstructures, 73, ( 2014)290-
295,

B ) Vijay V. Kondalkar, Sawanta S. Mali, Rohini R. Kharade, Rahul M. Mane, Pramod S. Patil, Chang K. Hong, Jin H. Kim,
Sipra Choudhury and Popatrao N. Bhosale, RSC Adv., 2015,5, 26923-26931.

3) While, in introduction author should provide major advantage and the reason behind the selection of particular method.
Editorial Office Comments:

**Please upload high-resolution (at least 300 dpi) jpg, tif, or eps files for each figure separately in Editorial Manager. Do
not upload your figures in a Word document file.

**The English language requires improvements. We recommend you ask a native English speaker to edit the paper or use
an independent professional editor. Some editing services are listed here:

www.edanzediting.com/springer

www.aje.com

www.editage.com

**Any claims of novelty should make specific reference to what is known, unknown, accomplished and unaccomplished in
scientific literature, rather than using words such as "new," "for the first time," "novel,", or "best." The latter expressions
may only be used if they can be fully substantiated, and, as such, should be avoided in the title, abstract, and
conclusion. For example, ‘for the first time’ in the abstract.

**Please use SI units for hours (h), minutes (min), and seconds (s).

**References must be numbered and cited in the text. They must be in the style of the journal. This means all author
names are cited (et al is not allowed), article titles are listed, journal titles must be correctly abbreviated and must list the
opening page number only.

[Author names, article title. Journal. Volume, page (Year)]

S. Preuss, A. Demchuk Jr., M. Stuke, Sub-picosecond UV laser ablation of metals. Appl. Phys. A 61, 33 (1995).

See the Instructions for Authors here:
http://www.springer.com/materials/optical+%?26+electronic+materials/journal/11664?detailsPage=pltci_2326326 .

3k 3k 3k kK K K K

kK K KK KKK

Prior to resubmission, please make sure your manuscript follows these format requirements papers that don't adhere to
these requirements will be sent back for completion and further review will be delayed:

The manuscript and tables have been submitted as Word or LaTeX files. If your source files were prepared using LaTeX,
please upload a PDF as the Manuscript file, with the LaTeX file(s) uploaded as Supplementary Material.

Figures have been uploaded as separate high-resolution (at least 300 dpi) image files (EPS, JPG, TIF, or PNG files) that are
appropriately named (e.g., Figure 1, Figure 2, etc.). Do not place captions on the figure files.

Figure captions as Word text appear in the manuscript file either under the figures or in a separate list at the end of the
manuscript.

All figure parts (a, b, ¢, etc.) are described by part in the caption for any figures with multiple parts, and all part labels are
added to the image files.

All micrographs have scale markers, and all scale markers and text in figures are large enough to be easily read.

If any figures and/or tables are being reprinted from another source, you have noted that in the caption(s) and uploaded
copies of the permission documents as the Permission file type. All Permission files must be clearly named to match the
figure in the manuscript (e.g., permission for figure 1, permission for figure 2b, etc.).

Color figures are understandable if printed in black and white.

Affiliation information has been provided for all authors, the corresponding author has been identified, and an email
address has been provided for the corresponding author on the title page.

Any claims of novelty make specific reference to what is known, unknown, accomplished and unaccomplished in scientific

literature, rather than using words such as 'new,' 'for the first time,' 'novel,' or 'best.' The latter expressions may only be
used if they can be fully substantiated, and, as such, should be avoided in the title, abstract, and conclusion.

Acronyms are defined on first use in the abstract and again in the body of the manuscript using this style: molecular beam

https://www.editorialmanager.com/jems/ViewL etter.aspx?id=1108015&Isid=66bb6422-6c0e-49ae-bbaa-9be678e7db45&prod=&sgTask=0&cm= 2/3
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epitaxy (MBE).

Variables are italicized in equations and in the text.
SI units have been used: (h) for hours, (min) for minutes, and (s) for seconds.
Equations have been numbered in order to the right of the equation with the number in parentheses (1), (2), etc.

All tables and figures have been numbered and cited in order in the text. (Roman numerals are used for table numbers,
and Arabic numbers are used for figure numbers.)

References have been formatted in the style of the journal. (See
http://www.springer.com/materials/optical+%?26+electronic+materials/journal/11664?detailsPage=pltci_2326326 for
further instructions on reference formatting.)

Please note that all manuscripts are screened for plagiarism upon submission and at least one other time prior to
acceptance using iThenticate software to verify the originality of your work. Please be sure that the work you submit is
original and all previous work has been cited.

You can use iThenticate to screen your work prior to submission by visiting www.ithenticate.com.

>k 3k 3k kK K Kk

Authors may need to take specific actions to achieve compliance with funder and institutional open access
mandates. If your research is supported by a funder that requires immediate open access (e.g. according to Plan S
principles) then you should select the gold OA route, and we will direct you to the compliant route where possible. For
authors selecting the subscription publication route our standard licensing terms will need to be accepted, including our
self-archiving policies. Those standard licensing terms will supersede any other terms that the author or any third party
may assert apply to any version of the manuscript.

Find out more about compliance
**Qur flexible approach during the COVID-19 pandemic**

If you need more time at any stage of the peer-review process, please do let us know. While our systems will continue to
remind you of the original timelines, we aim to be as flexible as possible during the current pandemic.

This letter contains confidential information, is for your own use, and should not be forwarded to third parties.

Recipients of this email are registered users within the Editorial Manager database for this journal. We will keep your
information on file to use in the process of submitting, evaluating and publishing a manuscript. For more information on
how we use your personal details please see our privacy policy at https://www.springernature.com/production-privacy-
policy. If you no longer wish to receive messages from this journal or you have questions regarding database
management, please contact the Publication Office at the link below.

In compliance with data protection regulations, you may request that we remove your personal registration details at any
time. (Use the following URL: https://www.editorialmanager.com/jems/login.asp?a=r). Please contact the publication
office if you have any questions.

https://www.editorialmanager.com/jems/ViewL etter.aspx?id=1108015&Isid=66bb6422-6c0e-49ae-bbaa-9be678e7db45&prod=&sgTask=0&cm=

3/3


https://www.springernature.com/gp/open-research/funding/policy-compliance-faqs

10/18/21, 10:43 PM View Letter

Date: 07 Jul 2021

To: "Marjoni Imamora Ali Umar" marjoniimamora@gmail.com
From: "Jamie Buonato" jamie.buonato@kwfco.com

Subject: Decision on your Manuscript #JEMS-D-21-00730R1

Date:

07 Jul 2021

Manuscript ID:
JEMS-D-21-00730R1

Dear Dr Ali Umar:

We have received the reports on your manuscript, 'Synthesis of large-scale cadmium oxide nanowires from an aqueous
solution’, which you submitted to Journal of Electronic Materials.

We are pleased to inform you that your manuscript is nearing acceptance and has received favorable reviews. So that we
may accept your article for production, please address the issues noted below by 12 Jul 2021. If you require more time,
please request an extension of the due date.

**References may NOT be combined. For example, reference 14 has parts (a) and (b). Each reference must be cited and
numbered separately. Many of your references are not in the style of the journal. This means all author names are cited
(et al is not allowed), article titles are listed, journal titles must be correctly abbreviated and must list the opening page
number only. Please check all references carefully.

[Author names, article title. Journal. Volume, page (Year)]

S. Preuss, A. Demchuk Jr., M. Stuke, Sub-picosecond UV laser ablation of metals. Appl. Phys. A 61, 33 (1995).

See the Instructions for Authors here:
http://www.springer.com/materials/optical+%?26+electronic+materials/journal/11664?detailsPage=pltci_2326326 .

Your revised version should be submitted along with a list of corrections (excluding grammatical) to the most recent
version. Your paper can only be sent to production without delay if we have all source files on hand. Submissions without
source files will be returned prior to final acceptance.

Please submit a list of changes excluding specific grammatical corrections under the 'Response to Reviewers' part of the
resubmission menu. Also, upload your revised manuscript with the changes highlighted under the 'Marked Manuscript' part
of the resubmission menu. Upload a clean version (unmarked source file) of your manuscript under the 'Manuscript' part
of the resubmission menu. Note that the clean version uploaded as the 'Manuscript' file must be the revised, final version
of your paper that contains all of your changes. This version will be sent to the Publisher.

Note that if your submission is part of a topical collectiona€"for example, part of a group of papers attached to a particular
conferenced€"it is important that your revision be submitted by the due date. Late submissions may not appear in the
same issue as the other papers from the collection.

In order to submit your revised manuscript electronically, please access the journal website at
https://www.editorialmanager.com/jems/

Your username is: **¥¥kxxx
If you forgot your password, you can click the 'Send Login Details' link on the EM Login page at
https://www.editorialmanager.com/jems/

Please click 'Author Login' to submit your revision.
We look forward to receiving your revised manuscript.

Best regards,
Jamie Buonato
Journal of Electronic Materials

COMMENTS FOR THE AUTHOR:

Thank you for submitting your revised manuscript to JEMS. After considering the comments from the editors/reviewers, I
am pleased to accept your manuscript for publication in its current form. I have copied any final comments from the
reviewer(s) below.

>k 3k >k kK K Kk

Authors may need to take specific actions to achieve compliance with funder and institutional open access
mandates. If your research is supported by a funder that requires immediate open access (e.g. according to Plan S
principles) then you should select the gold OA route, and we will direct you to the compliant route where possible. For
authors selecting the subscription publication route our standard licensing terms will need to be accepted, including our

https://www.editorialmanager.com/jems/ViewL etter.aspx?id=1113238&Isid=cb7680d0-9d9c-4864-b382-b49cff977b54&prod=&sgTask=0&cm= 1/2



10/18/21, 10:43 PM View Letter
self-archiving policies. Those standard licensing terms will supersede any other terms that the author or any third party
may assert apply to any version of the manuscript.
Find out more about compliance

**Qur flexible approach during the COVID-19 pandemic**

If you need more time at any stage of the peer-review process, please do let us know. While our systems will continue to
remind you of the original timelines, we aim to be as flexible as possible during the current pandemic.

This letter contains confidential information, is for your own use, and should not be forwarded to third parties.

Recipients of this email are registered users within the Editorial Manager database for this journal. We will keep your
information on file to use in the process of submitting, evaluating and publishing a manuscript. For more information on
how we use your personal details please see our privacy policy at https://www.springernature.com/production-privacy-
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