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ABSTRACT

A new modified electrode is constructed based on uric acid shape selectivity of TS-1 zeolite modified glassy carbon
electrode. Fourier Transform Infrared, X-ray Diffraction, and stripping voltammetry were used to characterize
material. The imprinting TS-1 zeolite modified glassy carbon electrode exposes Gaussian Graphic and also
responses high selectivity, reproducibility and current for determination of uric acid.
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INTRODUCTION

Zeolites are microporous crystalline aluminosilesat composed of TQOtetrahedra, with O atom connecting
neighboring tetrahedral. Zeolites can be explodeda electrochemical sensor because of (a) theasideshape
selectivity due to the rigid structure made of goa®d channels of molecular dimensions; (b) themratxchange
capacity arising from the change compensation ofatiecely charged aluminosilicate lattice by mobile
extraframework cations; and (c) the catalytic prépe of both intrinsic and extrinsic sites of treplite [1]. Many
papers have reported the synthesis, design, anidapm of zeolite modified electrode electrocheiry [2-6].

The development of newer modified zeolite with hgglectivity is warranted always. There is a cimgieg to
select shape selective material similarly sizedemales near 1 nm, which are often too large foltiteepores and
too small for size selection in most mesostructweides [7]. Shape selectivity of material can lamed by
utilizing chemical vapour deposition (CVD) technéguusing tetra(methoxy)silane [8], tetraethylorificzte [9] to
decrease pore diameter of zeolite; catalytic craghkif silane which is burned a coke in an air strel@aving mono
SiO, unit on pore thereby the size of the pores araaed [10]; providing a metal-exchanged, treatirgzbolite on
alkali silicate solution, calcining, and reactinglaned zeolite with an ammonium compound [11]; aigfing a
template onto an material than treating the mdteri@; to remove the templates.

Meanwhile, uric acid is the end product of purinetabolism. Normally, uric acid is present in thedd on
concentration range 0.15-0.45 mmol/L and excretedrine in 1.19-2.98 mmol/day [12].. Abnormal leveif uric
acid can causes hyperuricemia, kidney stones, eaudl to increase the risk of cardiovascular dise@iserefore,
monitoring uric acid is important because it carubed as preventive and investigations of disemgmdsis. In this
paper, we report the new design of uric acid setsmugh imprinting TS-1 zeolite modified glassyrtman
electrode using stripping voltammetry.

EXPERIMENTAL SECTION

2.1 Material preparation
TS-1 zeolite was prepared by using tetraethyloitlbases (TEOS) as a silicon source, tetrabuthylotitanate
(TBOT) as a titanium source, tetrapropylammoniurdrbyide (TPAOH) as a structure directing agent pravides
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the alkalinity in the synthesis of TS-1, while ugcid as a molecular template. All reagents wereh@ased from
Merck, analytical grade and used as received withather purification.

TEOS and TBOT were mixed under stirring for 30 mimoom temperature. TPAOH was added to the mixitine
resulting clear solution, with a molar compositioh TEOS : 0.017 Ti®: 0.24 TPAOH : 21.2 kO, was aged at
80°C for 48 hours. In order to create the tempdéteric acid molecule, uric with molar ratio of aracid/Si = 0,306
was slowly added to the precursor solution undenireg at room temperature. This final mixture, waged for 3 h
at room temperature. The resulting solid was ct#kdy filtration, extraction of uric acid usingtheater, and dried
at 60°C overnight. The resulting material was chilfeprinting TS-1 zeolite (12).

For comparison, we also prepared non imprintinglTZ&olite (NI1Z) and TS-1 zeolite (Z) using simifaocedure to
synthesis 1Z. The material of Z was synthesizedhevit uric acid addition. In the other hand, theemiat NIZ was
synthesized with addition of uric acid, but thecwacid did not extracted from the zeolite.

2.2 Characterizations

The X-ray diffraction (XRD) analysis was performed the JEOL JDX-3530 using CwHKadiation of wavelength
0.15418 nm. Diffraction data were recorded betwBes0°. Fourier Transform Infra Red (FTIR) spectrumas

recorded on the Shimadzu instrument spectrum oA8®4The electrochemical performance of modifietiebde

was studied by 797 Voltammetry Computrace (MVA egstl). All the voltammetric measurements was cdroiat

using glassy carbon (GC) electrode as a workingtrelde, Ag/AgCl as a reference electrode, and iRt as a
auxiliary electrode.

2.3 The electrochemical performance of material using GC electrode

An 1Z in water were placed into the voltammetricll.c&ubsequently, IZ was coated at GC electrode by
electrocoating on -0.6 volt for 150 seconds. I1Z ified GC (GC-1Z) electrode was applied to analysig acid
with concentration was 3.0 x OM, deposition time was 150 s, solution pH was fid &can rate was 59
mV/seconds.

RESULTSAND DISCUSSION

The synthesis procedure used in this work is smidahat reported by Eimer et al. [13]. At the #hesis process,
TBOT must be dissolved at isopropanol before TEGS wixed with TBOT. This is important step to avoid
hydrolyzation of TBOT. When TBOT is hydrolyzed atiium will arrange its structure become TiBat has stable
structure [14]. It is disadvantages structure bseao build TS-1 frame, titanium has to arrange@uence with
silicone. Then, TPAOH was mixed, the mixture wasdatp hold crystallization hydrothemal at 4 dayfteAthat,
uric acid as a template was added in the mixtuiterdd, washed, and dried. The function of tenmgpiatmake the
pore size of material adapted with molecule sizéeofplate. In this case, zeolite was interacteth wiic acid as a
template resulted the pore size of zeolite wasedagith uric acid molecule.
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Fig.1. Diagrammatic representation of the stepsin the formation of 1Z
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The XRD patterns of pure Z and IZ are shown in Rig:b, respectively. The characteristic peaksfa?,?; 8,9;
23,2; 23,7; 24,1; and 24,9° were observed frommatifbgram that show a good agreement with dateSef Eeolite
[15]. Peak about 23 — 24° show a single diffractiomlicate a change of crystal symmetry from moimicl
symmetry (silicalite structure) become orthoromiyenmetry (TS-1 structure) [16]. No other phasesewdstected
in 1Z patterns. Therefore, this method have beegessfully extracted uric acid from NIZ.
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Fig.2. XRD patternsof a (a) Z and (b) 1Z

FTIR spectra of Z, NIZ, and 1Z are shown in Fig-3an absorption peak was found at 960"cim all samples,
which is considered that titanium has been incasaf into the framework of zeolite [17,18]. An aggmn at 960
cmi® could not be detected in silicalite-1, becauss #usorption is specific for tetrahedrally coordtaa Ti**
framework incorporated into the silicalite framewdd9]. TS-1 zeolite also have characteristic sgeett about
1230 and 550 cih specific bands for tetrahedral structure at Médlite frame.

FTIR spectra of NIZ also revealed peaks at aboQt 8450, 1650, and 3450 &mindicating presence of uric acid
as a template. No peaks corresponding to chemitafaction between TS-1 skeleton and uric acid oubde
Meanwhile, similar spectra was observed at Z andwiich is supported XRD analysis that uric acid been
removed from NIZ, Electrochemical performance ofw&s studied using stripping voltammetric studiesble 1
represents the anodic current which is contribérteich electrodes response. GC electrode showedhachigent but
low selectivity. In the comparison of all modifietectrodes, GC-NIZ had highest current, due tecth@ribution of
zeolite and uric acid conductivity. It was consitethat GC-NIZ had limited analyte diffusion becatise electrode
surface of glassy carbon fully covered by uric aasdnolecule template. The best electrode resppasgerformed
by GC-IZ. It had Gaussian graphic, high current aelgctivity. GC-1Z had a better diffusion than GZ and had
a highest selectivity than others because of the fmmplate preparation using uric acid.

Table1: Voltammetric performance of GC; GC-NIZ; GC-1Z; and GC-Z to analyse uric acid

Sensor  Annodic Current (nA) RSD (%) (n=3)

GC 3082.00 4.28
GC-NIZ 3643.67 10.17
GC-1Zz 619.90 1.89
GC-Z 489.63 13.44
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Fig.3. FTIR spectraof (a) Z, (b) NIZ, and (c) |1Z
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Fig.4. Stripping voltammmogram of uric acid using (a) GC, (b) GC-Z, (c) GC-1Z, and (d) GC-NIZ
CONCLUSION
TS-1 zeolite can be used as a sensor of uric acidddified pore of zeolite using uric acid molecakea template.

The electrochemical behavior by voltammetric praced was studied using TS-1 zeolite modified glasapon

electrode. This analysis resulted high sensitigitg selectivity, good reproducibility, Gaussianpiria and simple
methods.
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