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> 6000 patents in USPTO

Food plays a major role for good health

 Good fertilization practices are the SLINTEGC
~key to quality crop yields



Current Issues with Fertilization

Low solubility and complexation
leads to lower absorption by

plants.
50 — 70 % wasted as emissions High solubility and
and as water soluble compounds, unavailablity for plants

leading to lower efficiency and
several environmental issues
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Fertilizer Usage (2005-2009)

Total Fertilizer
Year Qty(Mt)
2005 652,262
2006 713,600
2007 666,349
2008 743,646
900,000

Urea imports
200,000 mt

Cost for urea
uS 375 M

SLINTEGCS
Saving of 10 % urea estimated

to save US $ 25 M, while

minimizing the affects to the
environment.

Cost for Uiec
uS 3 250 V|

70 % lost to the
environment

Urea 10ssas 210,000 mt

NN

lost of money
US $ 175 M




Need an Efficient Fertilization

Mechanism
Slow release fertilizer/agrochemicals based

on Nanotechnology
Nano/micro outer
coating
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Plant nutrient
<_

Nano-Core SLINTECS
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Slow Release

SUB600 7.0kV 10.8mm x150 BSE 50Pa

Pressurize into the nano/mlcro
Navmes of Glricidia sepium-+1ec-




Encapsulation of urea modified nano HA
into Gliricidia stem
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PXRD Characterization
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PXRD pattern of (a) synthesized HA nanoparticles (b) urea
surface modified HA nanoparticles. (* denotes the diffraction

- peak due to urea)
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FTIR Characterization

@ synthesized HA nanoparticles
\| d) / » Urea

( o Urea modified HA
W g_\, nanoparticles
[ & L « Untreated G. sepium
@) © Urea modified HA
nanoparticles

encapsulated G. sepium.

Transmittance (arb.units)

| ! | ! | !
1000 2000 3000 4000
Wavenumber (cm'1)

Successful surface modification of HA nanoparticles are suggested by the waven
shift and the broadness of the peak intensities corresponding to

1. Carbonyl and amine stretching frequencies of urea

Hydroxy and phosphate stretching frequency of HA nanoparticles
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Particle Size Analysis

Size Mean Size Mean
d.nm Number % d.nm Number %
hb15 0.0 78.82 143
6.503 0.0 91.28 1.2
76531 0.0 105.7 82
8721 0.0 1224 5T
10.10 0.0 141.8 38
11.70 0.0 1642 27
1354 0.0 1901 1.9
165.69 0.0 2202 1.3
1817 0.0 2550 0.8
21.04 0.0 2953 04
2436 0.0 3420 0.2
28.21 0.0 3961 0.1
3267 0.0 4587 0.1
37.84 0.5 5312 00
4382 43 615.1 0.0
RO.7h 11.5 7124 0.0
RB.TT 16.4 8250 0.0
68.06 16.5 9554 0.0
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(I Mean with +/-1 Standard Deviation error bai

More than 80% of the particles< 100 nm
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SEM Images
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SU6B600 25.0kV 8.6mm x60.0k SE 500nm
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SU6600 25.0kV 6.4mm x60.0k SE 500nm

(b)

SEM 1mages of (a) synthesized HA nanoparticles
(b) urea modified HA nanoparticles.
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SEM Images (Contd.)

SU6600 7.0kV 10.8mm x150 BSE 50Pa 300:JmI SU6600 20.0kV 10.6mm x20.0k SE I 2.00um

Gliricedia sepium stem SEM images of Urea modified
nano HA impregnated Glricidia
sepium.

Elemental analysis

N16% P4% Ca 8% _ —
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Topographic image of nano HA

Line Profile: Red
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Statistics
Line Min{nm} Mazxinm Mid{m} Mean{nm} Rps(nm) Rainm) Rainm} Rz{nm}) Risk. Rl
# Red -35.842 131.288 47.723 76.879 167.130 36.358 20.855 42739 0726  3.096
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Proof of Concept

Release behavior of
the fertilizer system

was studied in

. Up country tea soil - 5400
ft elevation (pH 4.2)

.. Mid country tea soil -1600
ft elevation (pH 5.2)

. Sandy soil - sea level (pH
/)
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Release Behavior Studies in Soil
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]

eld Studies
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Nano fertilizer —after 6

Urea based months
zer- after 6 SLINTECS




Total seed weight (g/pot) -
Respond to N

125% NF
25 -
2 20 - 100% MNO-F
£ 75% NF M DOA-
“;-’ 15 H K3% NF
E [ | mﬂg/o NF
Q 10 - 0 Ad8% NF

Fertilizer treatment
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