' PROCEEDIN

INTERNATIONAL SEMINAR ON ENVIRONMENTAL SCIENC
oeﬂm




International Seminar on Environmental Science 2011
Environment Based on Science Research for Better Life
ISBN
Steering and Scientific Committee :
Prof. Dr. Abdi Dharma
Dr. Mai Efdi
Dr. Syukri Drajat
Dr.Zulhadjri
Organizing Committee:
Chairperson: Riko Irwan
Secretariat: Epi Supriwardi, Defina Nasmiaty, Reno Permata Sari, Wilda Liona
Suri
Treasurer : Nuryanti, Ayu Kumnia D.P.S, Sestry Misfadhila, Mega Ulfaningsih
Program : Sisri Handayani, Restiyani Harahap, ili fitrianny, Unzilla Rahmi,
Rahmatul Hasanah
Publicity : Zul Arifin, Maharani Hazar, Yosi Febriani, Rikha Septiani Yuda
Resource and Facilities : Firdaus M, Yuniar Hardiati, Restu Harly Pebriani, Rido
Junaidi, Febrina Zamar

Editor : Rikha Septiani Yuda, Maharani Hazar, Zul Arifin

Secretariat :

Chemistry Department

Faculty of Mathematic and Natural Science
Andalas University

Limau Manis, Padang., West Sumatera, Indonesia, 25163

ISBN 978 - 602 — 184750 -3



International Seminar on Environmental Science (1SES2011) &

October 8%, 2011 Sy
IRA HIMK] Indonesia of HTMKA Unand
Depariment of Chemistry, University of Andalas |

Study Of Fourier Transform Infrared Spectroscopy And Scanning Electron
Microscope Of Cellulose Acetate Membrane From Wastewater Of Tapioca

Betty Marita Soebrata, Sri Mulijani, Ismiaini Nurpatria 2717 N ..
Synthesis And Characterization Of Bimetallic Catalyst Mn/Ni Immobilized On
Modified Silica

Nuryanti, Syukri, Syukri Anef?‘f
Immobilization Acetonitrile Ligated Cobalt(11) Complexes On Modified Silica
And Its Characterization

Benny Rio Fernandez, Syukri Arief, SYUukIt....coo.coooovsissimmimmsivmnm s 111

The Determination Of Composition Of Air Particulate Matter Pollution In
Comparative Study Of No Gas Analysis By Phenol Disulfonic Acid And
Saltzmaan Method Using The Cadmium Reduction Column.

Refiida Suhaili. Radhia Puri, AFREREEW AN, ovorrneoeoomremasinsisibisissisismasiasiissiisasasins LER

Poster Presentation
The Effect Of Prefilter On Titania Modified Ceramic Membrane Efficiency In
Humic Water Treatment To Provide Drinking Water

Admin Alif. Mai Efdi, Olly Norita Tetrd.................. ..134
The Effect OFf Sol-Gel Processing Variables On Structure Changes Of Tio
Nanopartiles

YetriaRilda................ T TRt SERtepy, 1
Preparation And Photocatalytic Property Of Nanoparticle Magnetic Tioz-Nifez04
By Coprecipitation Method

Rahmayeni, Upita Setiani, Syukri Arief, RIGRAG. ......cocovovvicimmvciiinimnn 144

Photocatalytic Activity Of Semiconductor P And N-Doped Tio; In
Photodegradation Of Peat Swamp Water

Hermansyah Aziz, Adnin Alif, Bustanul Arifin. Yolanda Fauriki, Winda Oktaviani
AN ATESKA GUISAerreeessssmsesessitisiss iss s assast 01 iR R AR 000 150

vi




Preparation of Magnetic Nanoparticle TiO; NiFez04
by Coprecipitation Method and Photocatalytic
Properties

Rahmayeni, Upita Septiani, Syukri Arief, and Rianda
Department Of Chemistry, Andalas University

ABSTRACT

Preparation of magnetic nanoparticle TiO;-NiFe;04 has been conducted by
coprecipitation method using metal nitric and titanium isopropoxside (TIP) as
precursors. The powder X-ray difractometer (XRD) and scanning electron microscopy
(SEM) were use to characterized the structur and morphalogy of particle. The magnetic
properties were measured by vibrating sample magnetometer (VSM). In the XRD
patterns show the peak of TiOj-NiFe,Os was calcinated at 550 °C has high Intensity of
TiO, anatase, From SEM image indicate that the particle was prepared using propanol
solvent has the most homogeneous surface. The magnetic properties analysis show
that the particle has a magnetic properties. Photocatalitic activity of samples in
response to visible light irradiation was determined by degradation of rhodamin B
show that the particle was calsinated at 550 °C has a good actifity.

Key words: TiO;-NiFe;04 particle, coprecipitation method, magnetic and photacatalitic
properties

1. INTRODUCTION

TiO2 powders have been commonly used as white pigments from ancient times. They
are Inexpensive, chemically stable and harmless, and have no absarption in the visible
region. Therefore, they have a white color. However, the chemical stability of TiO2
holds only in the dark. Instead, it is active under UV light irradiation, inducing some
chemical reactions. Such activity under sunlight was known from the flaking of paints
and the degradation of fabrics incorporating. TiO2Titania-coated magnetic particles
have been proposed to solve the difficulty of photocatalyst separation from the
treated water by applying an external magnetic field. TiO;, anatase has the best
photocatalytic activity. This is because the structure of anatase has a band gap of 3.2
eV which is active on UV light Irradiation. It is a disadvantage for this photocatalytic
when used in sunlight because TiO; can only use 3-5% of sunlight. The dopping process
of TiO; with Nife;0; metal to decrease the band gap of TiO; can be conducted by
coprecipitation method. The advantages of this particle has magnetic properties so
that can be recycled when it was used as photocatalyst in degradation of the organic
compound in waste water.
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2. RESULT

Figure 1. SEM image of nanoparticle TiO;-Nife;04 in a) etanol, b) propanol, c)
isopropanol solvent

The SEM photographs of the TiO;-NifFe;0. powders solved with at etanol,
propanol and isopropanol are given in Fig. 1. The TEM photographs show that
propanol solvent give a good distribution particle with little aggregated particulate.
The size of the partickie with the propanol solvent are relatively have a same size if
compared with the etanol and isopropanol salvent. The EDX analisis (fig. 2) give
information about the composition of this nanoparticle. This nanoparticle has 38,66%,
033,52%, C 26,93%, Fe 0,7%, Ni 0,2%.
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Figure 2. EDX analisis of TiO;-NiFe;04
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Figure 3. XRD patern TiO,/NiFe;04 (1 : 0,01)with variation Calcination temperatur a)
450°C b) 500°C c) 550°C d) 600°C

The XRD patterns of the TIO,/NiFe;O. powders calcined at different
temperatures are shown In Fig. 3.The highest peaks of anatase at 28 = 25.3° are
corelated with the JCPDS No. 21-1272. The diffraction peaks are continuously getting
sharper with increasing calcination temperature, which reveals that the grain size
become larger with increasing calcination temperature, The mean size of TiOz/NiFe 04
calcined at 450, 500, 550, and 600RC for 2 h, respectively, can be calculated by the
Scherrer formula, and the phases and the mean size are listed in Table 1. Table 1
shows that the mean size of TIOy/NiFe;0s become larger and larger when the
calcination temperature increased from 450 to 600 BC. The XRD patterns of the
TiO,/NiFe;04 with the ratio concentration 1: 0,1, shown in Fig. 4. It can be seen that
the XRD pattern show the highest peaks of TiO; anatase 28 = 25.3° and the peaks of
NiFe;O4at 26 = 35,68 are corelated with JCPDS No. 21-1081.
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Tabel 1 : the Crystallite size of TiOy/NiFe;O4 (1 : 0,01) with variation Calcination

temperatur
i Calcination temperatur | Crystallite size
; 450 i 8,067
. 500 g 8,067
i 550 ! 9,786
% 600 ! 13,714
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Fgure 4 XRD patern of TiO-NiFe;0, (1:0,1)
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Figure 5. magnetic properties of TiO;-NiFe;03(1:0,1)

Figure 5 shows the room temperature hysteresis loop of the coprecipitated
TiO,-NiFe;0s and as can be seen the saturation magnetization of the nanopowders is
0,462 emu/g and -0,497 emu/g. With the value of coercive -0,0206 T and the value of
remanent 0,0194 emu/g. From this hysteresis loop the propertis of this nanoparticle is
paramagnetic because the value of saturation magnetization s 92 emu/g. The value of
remanent and coercive approach 0.
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Figure 6. Graph In {A/A,) for degradation rodamin B by TiO;-NiFe;O, with variation
calcination temperature
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The degradation result of rhodamin B iradiation in sunrise is show In fig. 6. For the
purposes of comparison, the photocatalytic degradation of rhodamin B was carried out
using the catalis TiO,-NiFe;O4 with the variation of caltination temperature.These
results are also shown in Fig. 6. These experimental results show that the TiOy-NiFei04
with the caltination temperature 550°C has greatly higher photocatalytic after
iradiation in sun rise at 3 hours If compared with the TiO,-NiFe;0s in other caltination
temperature,

3. CONCLUSION

In order to develop efficient photocatalysts working withh sun light, TiOz-NiFe;0,
nanoparticies were synthesis by coprecipititation method. The SEM image shown
propanol solvent using in synthesis produces more homogeneous nanaparticles
than ethanol and isopropanol. From EDX grafik we knows the composition of this
nanaparticle. The characterization using XRD show the highest intensity of anatase
read at 20: 25.3" of particle was calcinated at 550°C. In XRD peaks with variation
consentration show the peak of the metal NiFe;O, at 26 : 35,68. Characterization
using VSM show the small value of coercive and remanent so this material has
magnetic properties. The catalytic activity of this particles were determined by
degradation of rhodhamin B indicate that TiO,-NiFe,0s nanoparticles that was
calcinated at 550°C gave the largest percent degradation after irradiation by the sun
for 3 hours.
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