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This paper aims to study the photocatalytic properties of strontium aluminate phosphors. The rare earth doped strontium aluminate was synthesized
by combustion method. The photocatalytic property was studied by absorption of methyle orange in aqueous solution under solar radiation. Eu:Dy
codoped SrAl204 shows better photocatalytic properties than Eu or Dy doped or Eu, Dy, Ho codoped SrAlaO4. Structural and morphological
characterization was done by X-ray diffraction, SEM, EDX techniques.
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1. Introduction

Today, environmental pollution is major concern, especially resulting from volatile organic compounds like ben-
zene or textile dyes, like Methylene blue, Congo red, etc.; these volatile organic compounds are known to be toxic
and carcinogenic. It is required to develop photo-catalysts for the degradation of these toxic materials to reduce air
pollution and to develop better wastewater cleaning process. Advanced oxidation is a process which produces reactive
oxygen groups to react with different chemicals which in turn help in degradation of these chemicals. Photocatalysis
is also a kind of advanced oxidation process to remove organic pollutants from water [1,2]. When photocatalysts are
dispersed in water, they absorb UV or sun light to produce electron-hole pairs which in turn generate free radicals
(e.g. hydroxyl radicals OH™ and O?") that take part in secondary reactions which removes organic pollutants from
water [3]. Photocatalysts are semiconductors or insulators such as AloOs3 [4], ZnO [5], FeoO3 [6]. TiO2 has been
widely used for decolorizing of organic contaminants, dyes and phenols. The problem with TiOs is that it is toxic for
living organisms [7, 8] like fish and other aquatic animals, as it can penetrate their skin to produce oxidative stress and
impaired liver function. Hence, the search for new environmentally friendly photocatalysts is required that could be
easily removed from water. It has been found that long-lasting phosphors show photocatalytic properties [9]. Rare
earth doped alkaline earth aluminates are a very important class of luminescent materials due to their higher quan-
tum efficiency and persistent luminescence [10]. They are good host materials and have wide band gaps, thus, they
have been suggested for possibile application such as development of white LED’S, gamma ray dosimeter, pressure
sensor, stress sensor, environmental radiation dosimetry, luminescent paint, emergency exit lamps, radiation detec-
tion [11, 12] etc. There are few papers which report persistent luminescent phosphors prepared by combustion method
as photocatalytic materials.

In this paper, we have reported the synthesis of SrAloO4 doped with Eu/Dy/Ho by combustion method and their
photocatalytic properties.

2. Experimental

The combustion method involves a highly exothermic reaction between an organic fuel and metal nitrates. The
reaction is initiated at low temperatures (around 610 °C) and proceeds to completion in a few minutes. The exothermic
chemical reaction between the metal nitrates and fuel provides the required heat for synthesis of nano-phosphor.
Research grade strontium nitrate Sr(NOs)s, aluminum nitrate AI(NO3)s - 9H5O, europium oxide Euy O3, dysprosium
oxide Dy50s3, holmiun oxide HooO3 were used as the staring materials and urea CO(NHz2), was used as a fuel. The
Stoichiometric composition to prepare Sr;_,AloO4:Eu, phosphor, the chemical reaction used for the combustion
reaction is as follows:
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Keywords: Hybrid graphene and hexagonal boron nitride (C-BN) nanostructure received much research interest due to
Density functional theory complementary electronic properties. Graphene is zero band gap semiconductor, while hexagonal boron nitride
SIESTA

(h-BN) is a wide band gap semiconductor. Here, we have studied the structural, electronic and mechanical
properties of hybrid zigzag graphene atomic chain with boron nitride doped, and zigzag boron nitride atomic
chain with carbon pairs doped. Covalent bonds are found between carbon atoms, partially ionic and covalent
bonds between boron and nitrogen atoms. BN atomic chain with 6 carbon pairs-ZBNGR transformed into a metal,
and GR with 14-carbon pairs-ZGRBN transformed into a semiconductor. In the distribution of density of states; p-
orbital electrons are contributing. There is a zero band gap in ZBNGR, and indirect band gap in ZGRBN. Band gap
of second hybrid is tuned and becomes metal by the application of strain and external electric field. Breaking
energy is found to be higher for first hybrid during compression of a chain. These investigations make hybrid

Hybrid structure
Density of states
Strain

atomic chains significant in device applications.

1. Introduction

In the last recent years, two-dimensional (2D) materials such as
graphene [ [1,2]], hexagonal boron nitride [3,4], molybdenum disulfide
[5,6], have been seen as a great research interest due to mechanical,
structural, and electronic properties of their thin layered structures.
Graphene has sp2 bonded carbon atoms which arranged in a honeycomb
lattice with a zero-band gap semiconductor, because; the lower energy
charge carriers behave as mass less Dirac Fermions of conduction z*
bond touches with the valence band at k-point in the Brillouin-zone [7].
Graphene nano-ribbons (GNRs) exhibit different electronic properties by
defect, impurity doping [8], adsorption [9], chemical functionalization
[10,11], external field [12], geometry [13], and so on. Therefore, gra-
phene provides the methods for applications in many electronic devices,
such as negative differential resistance (NDR) [14,15], rectifying be-
haviors [16,17], single-electron characteristics [18], gas sensors [19],
spin filtering [20], field-effect transistors (FETs) [21] etc.

Similar to graphene, boron-nitride (BN) has iso-electronic structure

* Corresponding author.

having the same number of electrons between B-N bonds and C-C
bonds. As it turns out, boron and nitrogen also form exceptionally strong
sp2 bonds, leading to planar BN configurations. Graphene and hexago-
nal BN share very similar structural characteristics and many physical
properties except the large band gap of BN. Recently, monolayer hex-
agonal boron nitride sheets have been fabricated in experiments [22,
23], unlike graphene, hexagonal BN sheet is a wide-gap insulator.
However, cutting a monolayer of BN sheet along a different size will
form different type of BN nanoribbons similar to graphene nanoribbons
(GNRs). The band gap of BNNRs depends on ribbon width and is very
important in electronic applications. Thus, it is highly desirable to en-
gineer the band gap of BNNRs. Few methods have been developed to
tune the band gap of BNNRs, including chemical decoration [24],
hydrogen-termination [25,26], by applying external electric field [27],
and so on.

Recently, hybrids of 2D graphene and boron nitride (C-BN) nano-
structures, in form of either in-plane hybrids or inter-planar hetero-
layers, have received much attention, it has confirmed that hybridized
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Density functional theory GR/h-BN 2D sheets are investigated without and with vacancies. The first principle density functional theory is

ZgaiTAb " considered for the analysis. Weaker atomic bonds are found in hybrid 2D-sheets with two vacancies, partially
-hybri

ionic and covalent bonds are found between boron and nitrogen atoms. The band-gap of the pristine BN sheets
reduce from 4.56 eV to 3.99 eV with two vacancies, it reduces relative to increase the width of atomic sheets; and
further with increasing the number of vacancies. Hybrid 2D-sheets have semiconducting nature due to p-orbitals
of C atoms, a hybrid four atomic sheet with a single vacancy has a smaller band-gap 0.825 eV, and remaining
hybrids have around 1.0 eV. With the application of the electric field, the shifting in the bottom of the density of
states in the pristine GR-sheets is occurred, which is higher with a four atomic graphene sheet with a vacancy, it
causes to enhance its electronic properties, and pristine insulating BN sheets without and with vacancy are
transformed into semiconductors. The energy band-gap of hybrid sheets gradually reduces and becoming zero at
6 V/A, i.e. hybrid semiconductors are transformed into conductors which can be applicable in the electronic

Density of states

devices.

1. Introduction

In the past decade, two-dimensional (2D) nanostructures such as
graphene [1,2] has been studied in large-scale due to their excellent
electrical, mechanical, and optical properties, and hence wide area of
applications are possible [3-7]. Graphene is an allotrope of carbon, has
hexagonal geometry and the C-C bond length 1.42 A [2], sp2 hybridi-
zation provides its high mechanical strength and high elasticity. Gra-
phene is a zero band-gap semiconductor, its band-gap tuning through
functionalization made it suitable for graphene based electronics; such
as field-effect transistors (FETs), LCDs, integrated chips, electrochemical
sensors, biosensors and gas sensors, etc. [8-11].

Band-gap engineering is also possible by means of external electric
fields [12-14]. In the transverse direction of zigzag graphene nano-
ribbons (ZGNRs), when an electric field is applied, the system behaves as
a half-metallic material [15,16]. Such behavior can be achieved even in
the absence of an external electric field in few systems as inserted ZGNRs
in zig-zag h-BN nano-ribbons (ZBNNRs) [17-22].

* Corresponding author.

Since B-N bonds and C-C bonds have the same number of electrons,
boron nitride (BN) materials are expected to form similar covalent
structures to the carbon allotropes. In recent years, the properties of
hexagonal boron nitride (h-BN) have been studied in detail, both theo-
retically and experimentally [23-26]. Hexagonal BN is similar to gra-
phene, it has different electronic properties; graphene is a zero-gap
semimetal [27,28] and h-BN shows insulating characteristics [23]. High
purity h-BN crystals were synthesized at high and atmospheric pressure
[25,26]. h-BN emits light in the deep ultraviolet region, which has a
large potential application such as information storage technology,
environmental protection, and medical treatment [25]. The band-gap of
BN can be effectively modulated by chemical decoration and defects
[29-31].

Electronic properties of armchair boron nitride nanoribbon strongly
depend on the strain and the conductance steps such as position and
width [32]. Doping patterns in zigzag BN-C nanoribbons and graphene
nanoribbons [33] have a huge influence on the electronic properties;
therefore BN-C nanoribbon would have potential applications in
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Keywords: Barium Zinc Silicate BayZnSi;O; (BZS) phosphor doped with Dysprosium (Dy>") was prepared at
Phosphor 1200 °C in the air by a solid-state reaction method. The prepared phosphor shows an efficient
Thermoluminescence

blue and yellow emission centered around 480 nm and 580 nm, respectively under UV excitation,
which is believed due to incorporation of Dy*>* ion. The optimum concentration for Dy>" ion is at
2mol% and concentration quenching is attributed to exchange interaction. The CIE diagram is
drawn for the whole series of phosphor samples prepared and it confirms that emission color had,
indeed, tuned with the incorporation of Dy>* ion in the BZS samples. The afterglow properties
and Thermoluminescence (TL) have also been studied. TL curve confirms the presence of at least
four traps in the phosphor material. The present results suggest BZS:Dy> " phosphor is a promising
one for display and dosimetry application.

afterglow
dosimetry

1. Introduction

The light-emitting diode (LED) is the best choice at the moment among the most energy efficient devices to produce light. Presently
phosphor converted LEDs receives much attention, so there is a considerable amount of research involved in search of new phosphor
materials for better white light emission. Inorganic phosphors are widely studied materials for this purpose. These inorganic phosphors
are available in various forms such as aluminate, silicate, phosphate, etc. [1-3]. Doping plays a very important role for the
enhancement of luminescent properties of the inorganic phosphor. The rare-earth elements are used extensively for this purpose
because of their intrinsic properties which are due to their unpaired 4f electrons. It enhances their chemical, optical and electronic
characteristics. Due to this unique electronic configuration, rare earth doped inorganic phosphor produces a wide emission, which
covers the range from ultraviolet to near infra-red region. Hence, rare-earth doped materials are always preferred as potential can-
didates for making multicolor light-emitting devices [4]. Among the rare-earth ions, Dy>" is the center of attraction due to its white
light emission property. In general, Dy*>* phosphor gives two strong emission peaks in blue and yellow regions. Near-white light
emission can be achieved by altering the ratio of the intensity of yellow to blue. Thus, Dy>* activated phosphor materials have drawn
much attention, because of their applications as promising single-phase white emitting phosphors[5]. These phosphors always contain
some intrinsic defects and incorporation of impurity may create new defects. These defects play an especially important role in the
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Keywords: Hybrid graphene and hexagonal boron nitride (C-BN) nanostructure received much research interest due to
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(h-BN) is a wide band gap semiconductor. Here, we have studied the structural, electronic and mechanical
properties of hybrid zigzag graphene atomic chain with boron nitride doped, and zigzag boron nitride atomic
chain with carbon pairs doped. Covalent bonds are found between carbon atoms, partially ionic and covalent
bonds between boron and nitrogen atoms. BN atomic chain with 6 carbon pairs-ZBNGR transformed into a metal,
and GR with 14-carbon pairs-ZGRBN transformed into a semiconductor. In the distribution of density of states; p-
orbital electrons are contributing. There is a zero band gap in ZBNGR, and indirect band gap in ZGRBN. Band gap
of second hybrid is tuned and becomes metal by the application of strain and external electric field. Breaking
energy is found to be higher for first hybrid during compression of a chain. These investigations make hybrid
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atomic chains significant in device applications.

1. Introduction

In the last recent years, two-dimensional (2D) materials such as
graphene [ [1,2]], hexagonal boron nitride [3,4], molybdenum disulfide
[5,6], have been seen as a great research interest due to mechanical,
structural, and electronic properties of their thin layered structures.
Graphene has sp2 bonded carbon atoms which arranged in a honeycomb
lattice with a zero-band gap semiconductor, because; the lower energy
charge carriers behave as mass less Dirac Fermions of conduction z*
bond touches with the valence band at k-point in the Brillouin-zone [7].
Graphene nano-ribbons (GNRs) exhibit different electronic properties by
defect, impurity doping [8], adsorption [9], chemical functionalization
[10,11], external field [12], geometry [13], and so on. Therefore, gra-
phene provides the methods for applications in many electronic devices,
such as negative differential resistance (NDR) [14,15], rectifying be-
haviors [16,17], single-electron characteristics [18], gas sensors [19],
spin filtering [20], field-effect transistors (FETs) [21] etc.

Similar to graphene, boron-nitride (BN) has iso-electronic structure
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having the same number of electrons between B-N bonds and C-C
bonds. As it turns out, boron and nitrogen also form exceptionally strong
sp2 bonds, leading to planar BN configurations. Graphene and hexago-
nal BN share very similar structural characteristics and many physical
properties except the large band gap of BN. Recently, monolayer hex-
agonal boron nitride sheets have been fabricated in experiments [22,
23], unlike graphene, hexagonal BN sheet is a wide-gap insulator.
However, cutting a monolayer of BN sheet along a different size will
form different type of BN nanoribbons similar to graphene nanoribbons
(GNRs). The band gap of BNNRs depends on ribbon width and is very
important in electronic applications. Thus, it is highly desirable to en-
gineer the band gap of BNNRs. Few methods have been developed to
tune the band gap of BNNRs, including chemical decoration [24],
hydrogen-termination [25,26], by applying external electric field [27],
and so on.

Recently, hybrids of 2D graphene and boron nitride (C-BN) nano-
structures, in form of either in-plane hybrids or inter-planar hetero-
layers, have received much attention, it has confirmed that hybridized
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