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Red light is extremely effective for the growth and development of plants specially fruits and flowering plants. The
plant’s green chlorophyll absorbs red light more rapidly than any other colour present in the visible light spectrum.
This leads to produce more energy which ultimately uses to grow the plant taller and healthier.

Keeping all the things in mind in the present work, we synthesized ZnAl:Osinorganic phosphors co-doped with
different concentrations of Eu3* which emit red light with high emission intensity, by using solution combustion
method. Photoluminescence (PL) emission spectra show intense emission peak at 614nm and the highest emission
intensity was observed for ZnAl:O4: Eu 0.5 mol% phosphor.Thus, the phosphor can be used as red-light emitting

phosphor.
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INTRODUCTION :

Production of plants using artificial lighting
instead of sunlight are known as plant
factories.This concept was put forward,
improved and adapted in Japan during the
1980s. In 1990s, the products obtained from
such factories attained high evaluations by the
food service industry.Then during 2000s this
method was also used for the commercial
production of nursery plants of fruits and
vegetables, medicinal plants as well as
genetically modified crops and till the late
2000s, plant factory technology has been
initiated  worldwide, especially in Asian
countries[1].In late 2000s, light-emitting diodes
(LEDs) were introduced as a more efficient light
source in plant factoriessupposed to reduce the
electricity costs of lighting & cooling as
compared toconventional light sources [2]. LEDs
having advantages such as its high-brightness,
easy to adjust, long-lifetime and high spectral

matchinghence they become the plant factory
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light sources with red and blue LED chips and
phosphor-convertor LEDs [3,4].Red light-
emitting diodes (LEDs) are eminent light source
for growing plants because of their safety, small
mass and volume, wavelength specificity, and
longevity[4]. Red LEDs emit a narrow spectrum
of light that is close to the maximum absorbance
for both chlorophyll and phytochromes. Red
LEDs have great potential for use as a light
source to promote photosynthesis[ 5, 6].

In this work, different concentrations of Eu3+*
doped ZnAl2Os4+ phosphors with well chemical
and physical stable performance were
synthesized, where the photoluminescence study
of these samples revealed that the phosphors
can be excited by blue and emit red light.
MATERIALS AND METHODS :

The different concentrations of Eu3* doped
ZnAl204 inorganic phosphors were synthesized
by solution combustion method. The A.R grade

chemicals. Aluminum nitrate [Al (NOa)s], Zinc

Nitrate [Zn (NOs)z2], and urea was used without
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further purification. All the chemical in
stoichiometric ratio dissolved in minimum
quantity of water and mix the content in China
dish then heated in pre-heated vertical muffle
furnace at 600°C, where auto combustion took
place accompanied with evolution of brown
flames. After completion of combustion process
the white solid material was obtained. After
cooling his material, we crushed it in fine power
using mortar and pestle. In the same manner by
adding different concentration ofEu in the form
of Eu203(which was dissolved in minimum
quantity of conc. Nitric acid). The prepared
inorganic phosphors were used for further
spectroscopic characterization.

RESULT AND DISCUSSION :

The PL

Eu>'(0.1,0.3,0.5,0.7 and 1 mol%) were further

properties of ZnAl204:

investigated by the PL excitation and emission
spectra as shown in Fig.1 and 2. The excitation
spectrum was obtained at emission wavelength

614 nm where various sexcitation peaks of

+
Eu3 observed between 350 nm and 470 nm. In
addition to that prominent excitation peaks are

observed at 395 nm and 465 nm which are due

+
to the f-ftransitions of Eu3 . The highest
excitation peakis in the blue region

observed at 465 nm in the UV region due to

7F095D2 (465 nm) transition.

Upon excitation at 465 nm, the emission spectra

have shown the characteristic transition lines

+

from the excited D level of Eu3 ions.

Onexcitingit at 465 nm, the PL emission spectra
shown the characteristics transitionlines from
the excited DQ level of Eu3+ions. Two emission
peaks are observed at 578nm and 614nm due
tosDo—)7F1and5D097F2 transitions
respectively as shown in fig 2. Transitionat 614
nmduet05D097F2 is more efficient emission

hence is adominant peak which lies at the
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orange-red region.

CONCLUSION :

ZnAl2O4 compound doped with different

concentrations of Eu3* ions were successfully

synthesized by solution combustion method of
synthesis. Phosphor shows strong emission at
578nm and 614nm when monitored at 465 nm
excitation wavelength which belongs to orange -
red region. The highest emission intensity is
observed for ZnAl2O4: Eu 0.5 mol% phosphor.

Hence ZnAl204: Eu 0.5 mol% phosphor was

proposed as one of the red components for white

light emitting diode phosphor.

ZnAl2O4: Eu 0.5 mol% phosphor can be

eminently used as a red emitting diode to

enhance the growth of fruit and flowering plants.
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Fig.1 Excitation spectra of ZnAl204: Eu3* phosphor at 614 nm emission wavelength
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Fig.2 Emission spectra of ZnAl204: Eu3* phosphors at 465 nm excitation wavelength
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