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ABSTRACT

Increasing effectiveness of the encapsulated urea pesticide nanofertilizer based nanosilica from rice husk with the
addition of additives TiO, had been achieved. The analysis showed that SO2 content in rice husk ash amounted to
82.12%, while 17.88% is the amount of oxide compounds other than major elements K, Ca, Al, P, Cl, Fe and Mn
uptake S Characteristics Fourier Transform Infra Red (FTIR) pure silica of rice husk ash showed absorption
widened at 3418.01 cm™ and 1634.74 cm™ which the stretching vibration and bending vibration-OH of silanol (S-
OH) are hydrophilic. The dominant absorption peaks showing the presence of siloxane groups (S-O-S) contained
in the catchment area 1110.08 cm™*, 796.64 cm*, and 465.83 cm™. Modification of the structure of the silica
produced nanosilica done through the sol gel reaction involving acid-base reaction. An average pore size of rice
husk ash obtained 5.996 nm, whereas the average pore size nanosilica 7.752 nm. Nanosilica surface area increased
to 25.591 m2 / g compared with the prior modified only amounted to 1.780 n? / g. Results of analysis using FTIR,
nanosilica encapsulated urea had formed, it could be confirmed from the dominant absorption peaks indicating
siloxane groups (S-O-S) are at 1121.65 cm®, 784.10 cm™ and 461,01cmi*. While at 1158.30 cm™ is the uptake for
CN. In the measurement% urea-nanosilica release, the release without silica urea has almost reached 100% in the
early minutes, 15 minutes..
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INTRODUCTION

As an agricultural country, Indonesia has agricakuforestry, plantation, animal husbandry anchdiges are
abundant. These conditions provide opportunitigstiie majority of the Indonesian people to condugsiness
activities in agriculture or related to agricultufgriculture is one of the most fundamental atyifor humans. As
one agricultural country, Indonesia including cansu urea sizable approximately 5.1 million tons yesar in 2010
(Ministry of Agriculture 2010). While the total fdizer usage reached 11.1 million tons in 2012ldmesia is also
one of the countries with the largest nitrogenilfeetr use. One type of artificial nitrogen ferzdir is urea which is
widely used in the agricultural sector reachedrBifion tons (Directorate General of Horticultuieepartment of
Agriculture, 2008). In addition to the use of ufettilizer to increase crop productivity, also erhed eradication
of pests and diseases by using pesticides. Exeesséevof synthetic pesticides can adversely affiecenvironment.
Nitrogen fertilizer demand in plants because pl&atge to extract nitrogen from the soil needs. U$e of inorganic
fertilizers have caused agricultural productivitystwill only last a short time. This is due to thse of inorganic
fertilizers are constantly result in changes if structure, compaction, nutrient content in thé decreased, and
environmental pollution [7].

Various efforts to increase the efficiency of therease in agricultural production has been cawigdone of them
is to manufacture urea tablet. However, the apiitineof fertilizer with urea tablet is less popukmong people
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because the process is too complicated with urezense tablets into the ground. Increased food mtddty can be
achieved with the use of modern technology, amohghvis that nanotechnology has the potential tprowe
agricultural systems [2]. Began to develop innawafbased encapsulation or encapsulation technology.
Encapsulation on pesticides is done in micro saey release of pesticides into the environmenthza maintained
and regulated by the levels allowed [1].

Meanwhile, about 20% of agricultural waste obtaiirethe process of milling rice is rice husk whsdential has
not been fully utilized. Ash from rice husk contaip silica with levels high enough so that the basgerial can be
used silica-based material.

Nanofertilizer or fertilizer with nano size will lznce the release of fertilizer N and P with theaaption of the
plant, thereby preventing the nutrient losses amidding unwanted nutrients interact with microorigams, water,
and air [4]. By utilizing nanofertilizer absorptioof nutrients by the plants will be maximal. Namrtifezer

encapsulated nanosilica can form a binary filmshencell wall after absorption of nutrients thah gaevent fungal
infections, bacteria and nematodes, improving pjaotvth under the pressure of high temperaturehamcidity and
to improve plant resistance to disease [11]. Silibased fertilizers used to increase plant resista®iQ in

nanostructures can improve seedling growth and deeelopment [5]. To further optimize the use dtifieers to

increase food production, TiO2 or titania that aom-toxic can be used as additives in fertiliza@ise addition of
additives in fertilizers can increase water retam{i].

Based on the above, this research focuses on #icgedhe efficiency of pesticide encapsulated urased
nanofertilizer nanosilica from rice husk with thdd#ion of additives Ti@ which is expected to regulate the
discharge of pesticides into the environment sd thiat it can save the use of pesticides.

EXPERIMENTAL SECTION

1. Preparation Nanosilica of Abu Rice Husk

Rice husk ash first characterized using XRF (X-Ragrescence) to determine the content of silicd ather
compounds. Rice husk ash in NaOH solution is stimed boiled for 3 hours. The solution is therefid and the
residue washed with boiling water. While the rdadlffiltrate was cooled and added H2SO4 up to p&h@ then
added NH4OH to pH 8.5. The filtrate was dried a 22C for 12 hours. Furthermore, to determine tnecfional
group formed characterization using FTIR (FouriearnBform Infra Red).Refluxed silica extracted ustnty HCI
for 4 hours, then washed repeatedly with deionizatbr. Repeated washing process aims to elimihatérée acid.
Then dissolved in NaOH with stirring continuousty L0 hours. K50, was added to adjust the pH in the range 7.5
to 8.5. The precipitated silica is washed repegtadth deionized water until the filtrate becomesly free alkali.
After the washing process is dried at 50 ° C forh#8rs in an oven. Nanosilica is then characterizgdg SAA
(Surface Area Analyzer) to determine the pore vaumore size and surface area. It also carried tloait
characterization by SEM (Scanning Electron Micrgsgoto determine the surface morphology characiédn
using [6]

2.Preparation of Urea Encapsulated Loading Nanosilica

A total of 1 gram of urea solids are heated untdlted, then added to 2 grams nanosilica. Do vaniatiin
comparison nanosilica: urea, 2: 1 and 1: 1 (w /Wka Encapsulated nanosilica characterized usiiB E~ourier
Transform Infra Red) to determine the functionaugs is formed.Urea Encapsulated next nanosilicentgach 1
gram and added 100 ml of deionized water and thstitet at 120 rpm at room temperature. , Filt@aeh time (0-
120 minutes)% release is then measured using a I8\épéktrovotometer at536 nm. Effect on pH also performed
with a contact time every time (0-120 min).

3.Preparation of Urea Encapsulated Formula NandfatiNanosilica with the addition of TiO2 Additives
Urea Encapsulated nanosilica with variation rafi@:ol and 1: 1 is added Ti®y weight variation 10%, 15% and
20% of the weight nanosilica, thus obtained 6 néisadormula: urea: TiQ

4.Testing Activity Inhibition of Fungi NanofertilizeUrea Encapsulated Additives Nanosilica with thditon of
TiO,

Antifungal activity test performed on 6 nanosiliftamula: urea: TiQ and nanosilica: urea before the addition of
TiO,. A. flavus spores sterilized by soaking in alcofi6®s for 1 minute. After rinsed with sterile diktdl water,
then mushrooms grown on PDA in petridish. This testone to determine the inhibition of the extraxsee the
formation of a clear zone around the wells extraehl suspension of fungal spores concentratiarni2ée¢k05 conidia

/ ml put in a petri dish and then pour 20 ml PDAttts still liquid. The culture is shaken until édia mixed evenly
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to all media. Once frozen prepared hole and sulesgqit filled with samples that have been prepdB8s=tiasih, et
al., 2013).

RESULTSAND DISCUSSION

One type is the most widely used fertilizer in thgricultural sector is urea which is a fertilizdatragrn the

efficiency is still low. One of the efforts to irease the efficiency of nitrogen fertilizer use ig fanosilica

encapsulation-based innovation. Encapsulation atigiges that do will remove pesticides into the&iemment.

Efforts to optimize the use of fertilizers to inase food production is done with the addition tfria that are non-
toxic, which acts as additives in fertilizers.

The first achievement of this research is nan@spieparation of rice husk ash carried by predipiteor deposition
method. Rice husk ash is known to have a silicaertrof about 87-97% for certain abortion analybgdXRF
spectrometer. Rice husk ash beforehand sieved aslia@ mesh sieve, with the size of the produekpected to be
obtained strong and not brittle. Results of theyaim of the ash straw by using XRF, data showedl tte chemical
composition shown in Table 1. The content of sil{§#0,) of rice husk ash used were obtained by 82.12%F XR
analysis results indicate that the main compositibrice husk ash is silica, while the number of BB% is oxide
compounds other than major elements K, Ca, Al,IPM@ Fe and Si@content of 82 S., 12% of the rice husk ash
has shown the decomposition of organic matter crgevery high.

Table 1. Test Results Composition of Chemical Ingredients Abu Rice Straw

Chemical Composition | content (%) | Chemical Composition | content (%)
SiO, 82,12 FeOs 0,82
K0 9,72 SQ 0,73
CaO 2,52 TiQ 0,09
Al,O3 1,00 RO 0,06
P,0O5 0,99 Zn0O 0,05
Cl 0,98 SrO 0,01
MnO 0,87

Figure 1 shows the FTIR spectra to determine thetional group. Figure 1a. the spectra for comna¢ilica as a
comparison to the spectra of silica synthesizedhfrice husk ash. Both spectra show the same clesistitts.
Uptake widened at 3418.01 and 1634.74"d¢snan OH absorption of hydrophilic silanol growgisich can hydrogen
bond with water vapor[8]. Uptake of these charasties is very strong, widened sharply if theCHcontent more
and more. The dominant absorption peaks showingtbsence of siloxane groups (Si-O-Si) are at 181@m,
796.64 crit, 465.83 crit [9]
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Figure 1. IR Spectra of a) the commer cial sillica and (b) theresults of the synthesis of silicarice husk as
Silica from rice husk ash preprarasi results witlhvent refluxing 6 N HCI for 4 hours to resolve tinerganic oxide

still containing oxide impurities. NaOH concentaatiis very influential in the process of separating silica from
rice husk and to eliminate some of the impurithest lo not participate dissolved from the main paad10].
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Silica pore characteristics of rice husk ash anbaiica the SAA obtained by measuring the surfaea, total pore
volume and average pore size, as shown in Tafdle@rice husk ash has character 10-3 pore poreneofi34 cm3
/ g, more nanosilica smaller than the pore voluh8.819 10-2 cc / g. An average pore size of rinekhash of
5.996 nm, whereas the average pore size nanoshizaned 7.752 nm. Both have a range of mesoparmisrial

pore size (2 nm-50 nm). Nanosilica increased sartea which is 25.591 m2 / g compared with ricekhash
before bernilaii structural modifications which prl,780 m2 / g.

Tabel 2. Rice husk ash characterization

Total volume of porous | Averagesizeof porous | Surface Area
Rice husk ash 5,337 10-3 ccl/g 5,996 nm 1,780 m2/g
Nanosilica 9,919 10-2 ccl/g 7,752 nm 25,591 m2/g

The second achievement of this research was thapsulation process by nanosilica urea and ureaselest done
with a variety of contact time and temperature ataohs. To confirm the formation of urea has beecapsulated
nanosilica can be seen in Figure 2 of the FTIRtspeo determine the amine functional groups oaure

YT
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nacnosilica

Si-0-5i

T T T 1
A000 3000 2000 1000
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Figure 2. FTIR spectra to determine the amine functional groupson urea

Black line in Figure 2. The FTIR spectra showedoapson of urea encapsulated nanosilica. The domina
absorption peaks indicating siloxane groups (Sii0s@ntained in 1121.65 ¢ 784.10 crit and 461,01cth Their
sharp absorption at 3445.98 ¢rand 1623.17 cthshowed absorption NH for primary amines (R-)NHWhile at
1158.30 crit is the uptake for CN. From the results of FTIRcpe concluded that the encapsulation of urea by
silica successful.

the encapsulated urea loading nanosilica to meaf@% release using UV-Vis spektrovotometek &36 nm.
Process carried out by variation of contact timerguime (0-120 min). Tests conducted on urea withihe
presence of silica and urea that has been encégduig the silica. Results of the analysis are showrigure 3
shows that the release urea without silica has stflmeached 100% in the early minutes, 15 minutdslevthe
release of urea with the addition nanosilica onans of 2: 1 or 1: 1 up to 100% in minutes k20 1Effect on pH
also performed with a contact time every time (0-bdn). From the graph shown in Figure 4. the loribe contact
time, the more alkaline pH indicating that the aske of fertilizer occurs.

Last achievement is the end of the encapsulatesl manufacture nanosilica formula with a variatiatiar of 2: 1

and 1: 1 is added Tiby weight variation 10%, 15% and 20% of the weighmosilica, thus obtained 6 nanosilica
formula: urea: TiQ.
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