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ABSTRACT

Highly luminescent carbon dots (C-dots) were synthesized by the one-pot simple
hydrothermal method directly from moringa oleifera leaf. C-dots were
characterized with Fourier transform infrared spectrophotometry and Zeta. The
carbon dots was further utilized as Nano nutrient for the growth of plants. The
plant treated with C-dots nanoparticles showed significant growth against the

non-treated plants.
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INTRODUCTION:

Carbon nanodots (CDs), discovered in the mid-2000s. One of the protagonists of
carbon nanoscience. CDs are nanoparticles smaller than 10 nm typically
composed by carbon, oxygen, nitrogen and hydrogen. Their most important
hallmark is a bright fluorescence, tunable across the visible range, which has
revolutionized the traditional paradigm of carbon as a black material unable to
emit light. Their luminescence is accompanied by many additional benefits, such
as low cost, ease of synthesis, high water solubility, biocompatibility, and non-
toxicity, high sensitivity to the external environment, and marked electron
donating and accepting capabilities. This combination of properties allows for
using CDs in a very broad range of applications, across many different fields

ranging from optoelectronics to sensing. In fact, the potential of CDs is evident
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from the explosion of the number of studies, currently ranging in the thousands
per year. From the practical point of view, the optical properties of CDs are
somehow comparable, and often competitive, to fluorescent semiconductor
quantum dots (QDs). Compared to them, luminescent CDs are superior in terms
of aqueous solubility, high resistance to photo bleaching, low toxicity and good
biocompatibility. In addition, they do not usually show blinking effects, they
display strong absorption in the blue and UV ranges, and their reported QYs are
steadily increasing, due to the progressive improvement of the synthesis
procedures. From a structural viewpoint, CDs are a relatively wide family of
nanomaterials with a range of possible structures and variable optical properties.
Even graphene quantum dots (GQDs), which can be pictured as nanometer-size
fragments of monolayer graphene, may probably be considered a special sub-type
of CDs because they display very similar photophysics despite the two-
dimensional morphology. In all the synthesis approaches, the surface of CDs is
passivated (during or after synthesis) by external agents, forming a layer of
functional groups or molecules which bind to the carbonaceous core. The
passivation layer should be considered as an integral part of the structure and
function of CDs, which, in particular cases, can be as thick as a few nanometers.
Thereby, depending on the specific surface structures, CDs can be hydrophilic or
hydrophobic. As for the optical properties, different synthesis procedures yield
subtypes of CDs capable of emitting fluorescence at different wavelengths. In
fact, CDs can emit blue, green, or red light, and their fluorescence can be either
independent of the excitation wavelength or more commonly “tunable”, in the
sense that the emission peak continuously shifts as a function of the excitation
wavelength. Their fluorescence intensity can be sensitive to one particular ion in
solution, or it can respond to a variety of interactions with other systems, such as
carbon nanotubes (CNTS).

Carbon dots research is still in a developing phase despite thousands of studies

have already been published on the subject, and several scientific open questions
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exist about their optical behavior, the fundamental nature of the electronic states,
the key factors determining their bright fluorescence, and the relation between
structure and emission. Therefore, a large effort is in progress to find the most
effective ways to tailor CDs for specific applications. While several review
papers have been already published on CDs focusing on different aspects of the
field, this work specifically focuses on the most fundamental aspects of the photo
physics and photochemistry of CDs, currently the subject of a large debate. In
this application CDs are use as agriculture.

In view of these aspects we have worked on Green Synthesis of Carbon dots from

Moringa Oleifera leaves, and further applied in agriculture to induce plant

growth.

MATERIAL & METHOD:

Collection of Sample:

Fresh Moringa Oleifera leaves were collected from Farm house. Leaves were washed

thoroughly by water and were allowed to dry in air at Sun light.

Preparation of Moringa Oleifera Leaf Extract:

CDs were prepared by pyrolysis of leaves. In a typical run, 1 g of leaves was

transferred into a crucible, and was pyrolyzed at 250 C for 2h at a heating

respectively. After cooling down to room temperature, the dark black products

were mechanically ground to fine powders. The as-prepared CD solutions

derived from oriental plane leaves moringa oleifira leaves which are collected for

further characterization and use.
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‘ Fig: 1 Scheme of Carbon Nano particles

For the synthesis of zinc oxide nanoparticles by precipitation reaction process, 10 ml of
Moringa Oleiferaleaf extract was mixed with 5 ml 5% NaOH solution. Then solutions were
taken in a 250 ml beaker and kept stirring for 1 h. Then zinc acetate (2.1g in100ml water),
ammonium carbonate (0.96g in 100ml) solutions were added drop wise into the beaker
simultaneously with constant stirring. After the completion of reaction, the suspension was
kept stirring for 1h at room temperature. Finally, precipitate was filtered, washed with distilled
water for several times. Then the precipitates were dried under hot air oven. Then zinc oxide

nanoparticles were collected and stored in vacuum for further use.
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RESULTS AND DISCUSSION:

FTIR Analysis
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Figure: 2 FTIR spectra of synthesized carbon dots Nanoparticles

The carbon dot nanoparticle was subjected to FTIR analysis and the spectrum
was recorded in the range from500 to 4000 cm—! and is shown in Figure. The
peak at 3550 to 3200 cm— 1 is due to the presence of strong O-H alcohol group.
The peak at 3200 to 2500cm— 1 is weak broad O-H group. The peak at 1696 cm-
1 strong C=0 group. The peak is 1682 to 1645cm ! denotes the weak C-H
bending, At 1645 to 1600 cm—1, the peak weak C=C stretching alkene group.
The peak at 1550 to 1520 cm—1 shows the presence of strong N-O. The peak
atl472 to 1418 cm— 1 is due to the presence of medium C-H bending alkane. The
peak at 1396 to 1315 cm—1 medium O-H bending. The peak at 1199 to 1117 cm-
1 indicates the presence of strong C-O Stretching secondary alcohol. The peaks

at 945.51 to 814 cm—1 shows presence of strong C=C bending alkene. The pic at
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829 cm—1 Indicates medium C=C bending alkene, at 780 cm -1 indicates strong
C-H bending The peak at 697 cm—1570 cm—1 and at 554.78 c¢cm—1 shows
presence of strong C-H bending, and it is due to the presence of FTIR many

group present in carbon dot respectively.

FTIR Analysis
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Figure: 3 FTIR spectra of moringa oleifira leaf powder

The moringa oleifira leaf was subjected to FTIR analysis and the spectrum was

recorded in the range from500 to 4000 cm—! and is shown in Figure. The peak at
3550 to 3200 cm— 1 is due to the presence of strong O-H alcohol group. The peak
at 3200 to 2500cm— 1 is weak broad O-H group. The peak at 1695 cm strong
C=0 group. The peak is 1727 to 1645cm * denotes the weak C-H bending, At
1645 to 1610 cm—1, the peak weak C=C stretching alkene group. The peak at
1550 to 1517 cm—1 shows the presence of strong N-O. The peak at1480 to 1408

cm— 1 is due to the presence of medium C-H bending alkane. The peak at 1396
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to 1330 cm—1 medium O-H bending. The peak at 1295 to 1230cm-1 is presence
of strong C-O group. The peak at 1250 to 1230 cm-1 is presence of medium C-N
stretching group. The peak at 1191 to 1105 cm-1 indicates the presence of strong
C-O Stretching secondary alcohol. The peaks at 958 to 913 cm—1 shows presence
of strong C=C bending alkene. The peak at 840 cm—1 Indicates medium C=C
bending alkene, at 701 cm -1 indicates strong C-H bending The peak at 670 cm—1
570 cm—1 and at 547 cm—1 shows presence of strong C-H bending[49].

Particle size analysis
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Figure: 4 Particle size analysis of carbon dots nanoparticles

The particle size distribution (PSD) curve of the synthesized carbon dots particles
Is given in figure. The PSD plot for sample carbon dots shows that all the particles
are within the size range of 732 nm [50].

Effect on Plant growth
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The carbon dots obtained by green synthesis method was applied to evaluate the
growth of plants.

Initially soil was taken and mixed with cow dung and further carbon dots was
added to the soil to check the improvement in growth of plants.

The growth of the plants was evaluated at regular intervals

Weekly growth analysis of Sorghum Plant

Soil Soil+Cow dung Soil + Cowdung +
carbon dots
Week :1 14.5cm 14.6cm 14.8cm
Week :2 30.1cm 30.5cm 31.5cm
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Fig: 5 Plant height measurement after 1% Week
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Conclusion

Carbon dots have been synthesized by simple and eco-friendly method using leaf
powder of moringa olefira. Characterization of particles formed shows the
formation of the particle in the size range of around 732 nm. The green synthesis
of carbon dots is much safer and environment friendly compared to chemical
synthesis because it does not lead to formation of toxic by-products. The colloidal
solution of carbon dots NPs are used as Nano nutrient and applied to soil along
with Cow dung to the species of Sorghum pant i.e. common Indian wheat wherein
we observed that the addition of carbon dots to soil resulted in significant increase

in the growth of wheat plant.
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