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KATA PENGANTAR

uji syukur kehadirat Allah S.W.T., atas segala rahmat dan hidayah-Nya Prosiding SEMIRATA

2016 Bidang MIPA BKS Wilayah Barat yang bertemakan “Peran MIPA dalam Meningkatkan
Daya Saing Bangsa Menghadapi Masyarakat Eonomi Asean (MEA)” dapat kami selesaikan.
Prosiding ini merupakan kumpulan makalah seminar yang diadakan oleh Fakultas MIPA Universitas
Sriwijaya pada tanggal 22-24 Mei 2016 di Graha Sriwijaya Universitas Sriwijaya Kampus
Palembang.

Penyusunan Prosiding ini, di samping untuk mendokumentasikan hasil seminar, dimaksudkan agar
masyarakat luas dapat mengetahui berbagai informasi terkait dengan berbagai masalah yang terung-
kap dalam beragam makalah yang telah dipresentasikan dalam seminar.

Ucapan terima kasih dan penghargaan yang setinggi-tingginya kami sampaikan kepada para pe-
nyaji dan penulis makalah, serta panitia pelaksana yang telah berkerja keras sehingga Prosiding ini
dapat diterbitkan. Kami sampaikan terima kasih juga kepada Tim Penyelia yang telah mereview se-
mua makalah sehingga kualitas isi makalah dapat terjaga dan dipertanggungjawabkan. Tak lupa kepa-
da semua pihak yang telah memberikan dukungan bagi terselenggaranya seminar nasional dan tersu-
sunnya prosiding ini kami ucapan terima kasih.

Akhir kata, semoga prosiding ini dapat memberikan manfaat bagi semua pihak.

Palembang, Mei 2016

Tim Editor
TIM PENYELIA
Kelompok Matematika: Kelompok Kimia:
Ngudiantoro, Fitri Maya uspita, Yulia Resti, Aldes Lesbani, Muharni, Bambang Yudono,
B. J. Putra Bangun, Robinson Sitepu, Suheriyanto, Mardiyanto, Eliza, Herman,
Endro Setyo cahyono, Novi Rusdiana Dewi Hasanudin, Budi Untari
Kelompok Fisika: Kelompok Biologi:
Arsali, Dedi Setiabudidaya, Azhar Kholiq Affandi, = Harry widjajanti, Sri Pertiwi E., Salni, Munawar,
Iskhaq Iskandar, Akhmad Aminuddin Bama, Yuanitawindusari, Arum setiawan, Syafrinalamin,
Supardi, M. Yusup Nur Khakim, Fitri S. A. Laila Hanum, Sarno, Elisa Nurnawati
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SAMBUTAN KETUA PANITIA SEMIRATA 2016 FMIPA UNSRI

Assalamu’alaikum wr.wb.

arilah kita panjatkan puji syukur kehadirat Allah SWT, karena berkat rahmat dan karuniaNya
SEMIRATA 2016 yang diselenggarakan oleh Fakultas MIPA Universitas Sriwijaya di Graha
Sriwijaya dapat berjalan dengan baik.

Indonesia merupakan salah satu negara dengan sumber daya manusia yang besar dan sumber daya
alam yang melimpah. Hal ini merupakan modal dalam meningkatkan daya saing bangsa menghadapi
MEA. Sumber daya tersebut masih perlu ditingkatkan kualitasnya, oleh karena itu penelitian dari ber-
bagai bidang termasuk MIPA sangat dibutuhkan peranannya. Sebagai salah satu upaya untuk me-
ningkatkan peran MIPA dalam meningkatkan daya saing bangsa menghadapi MEA maka BKS-PTN
Barat Bidang MIPA menyelenggarakan SEMIRATA (Seminar Nasional dan Rapat Tahunan) dengan
tema “Peranan MIPA dalam meningkatkan daya saing bangsa menghadapi MEA”. Kegiatan
seminar ini merupakan wadah temu ilmiah untuk berbagai pengetahuan dan berdiskusi bagi para pe-
neliti, pendidik, mahasiswa, maupun para praktisi dari berbagai industri terutama yang berkaitan den-
gan bidang MIPA. Tujuan seminar antara lain : Deseminasi hasil-hasil penelitian tentang pengemban-
gan sumber daya manusia dan pengelolaan sumber daya alam untuk meningkatkan daya saing bang-
sa menghadapi MEA, Meningkatkan interaksi dan komunikasi antar peneliti dari berbagai perguruan
tinggi, sekolah, industri dan lembaga terkait serta meningkatkan kerjasama antar lembaga terkait da-
lam pengelolaan sumber daya untuk kemakmuran bangsa. Sehubungan dengan tema dan tujuan
SEMIRATA, panitia menghadirkan Keynote Speaker yang menyampaikan judul makalah sebagai
berikut :

1. Mewujudkan Pendidikan Tinggi UNGGUL dalam era MEA
(Prof.Dr. Sutrisna Wibawa, Sekretaris Ditjen Belmawa Kementrian Riset Teknologidan Pendi-
dikan Tinggi)

2. Perspektif Pendidikan Standardisasi ilmu MIPA untuk meningkatkan Daya Saing Bangsa
(Ir. Erniningsih, Kepala Deputi Bidang Informasi dan Pemasyarakatan Standardisasi BSN)

3. Tantangan dan peluang penelitian sains menghadapi MEA
(Prof.Hilda zulkifli Dahlan, M.Si, Direktur Program Pascasarjana Universitas Sriwijaya)

Pelaksanaan SEMIRATA Kkali ini sangat fenomenal karena jumlah total Peserta 954 orang, terdiri
dari pemakalah 759 orang, nonpemakalah 14 orang, Dekan 63 orang dan Kajur atau Kaprodi 108
orang). Berdasarkan distribusi asal Perguruan Tinggi terdapat 54 PTN/PTS, asal Provinsi ada 18 yaitu
Aceh s/d Sulawesi Tenggara, Kalimantan Barat dan Kalimantan Selatan, DKI, Banten, Jawa Barat,
Jawa Tengah, Jogyakarta dan Jawa Timur). Perguruan Tinggi terbanyak mengirim peserta adalah Un-
iversitas Riau (102 orang), sedangkan Provinsi terbanyak peserta Sumatera Barat (134 orang).

Panitia telah berusaha keras untuk mereview seluruh makalah yang dipresentasikan, namun banyak
kendala yang muncul, antara lain komunikasi panitia-pemakalah yang tidak lancar, format makalah
yang tidak sesuai template panitia, makalah yang tidak lengkap, keterlambatan penyerahan makalah
hasil review dan lain-lain. Kendala ini menyababkan prosiding terbit tidak sesuai rencana, dan jauh
dari kesempurnaan. Panitia sangat mengharapkan saran dan kritik yang membangun, demi kesem-
purnaan pelaksanaan SEMIRATA yang akan datang serta prosiding yang diterbitkan.

Wasslamu’ alaikum wr.wb.

Hormat kami,
Ketua Pgnritia

I?‘

gL
Dr. Suheryanto, M.Si.
NIP. 196006251989031006

Vi
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Abstract

The photocatalytic degradation of Metanil Yellow azo dye was carried out in agueous solution using S/TiO, as
photocatalyst under UV light irradiation. The nanoparticles of S/TiO, were prepared with S/Ti molar ratio of 1
: 7 by asol — gel and sonocation method simultaneously and were characterized by X-ray powder diffraction
(XRD), Scanning electron Microscope (SEM), and Transmission electron Microscope (TEM). The XRD result
show the existence of anatase crystalline phase and cell parameters are a =b = 3,785 A and ¢ = 9,506 A using
Rietveld Calculation . The grain size is 8 nm determined by TEM analysis. The activity of the nanodot catalyst
on Methanyl Yellow degradation was excellent using UV-light irradiation, 68.5%.

Keywords: sulphur-titania; photocatalysis; azo-dye, Br@nsted — Lowry and Lewis acid sites

1. INTRODUCTION

Colouring in textile industries became
an attractive process due to producing an
interesting or specific textiles. However, these
results are particularly identified with the use
of reactive dyes and up to 30% of the used
dye-stuffs remain in the spent dye-bath after
the dyeing process [1]. The high consumption
of reactive dyes, mainly in the cotton-textile
industries, cause environmental and aesthetic
problems. A significant percentage (10-40%)
of the dye remains in its hydrolyzed and
unfixed form in the exhausted dye bath or is
removed in the washing liquors [2].

Types of dyes and pigments are
produced annually worldwide, about 10,000
and over 700,000 tons of dyes or pigments, of
which about 20% are in industrial effluents
from the textile dyeing and finishing processes
[1]. Unfortunately, many of these synthetic
dye-stuffs cannot be treated successfully by
conventional methods due to their complex
polyaromatic structure and hence cause health
problems [3]. There is also concern that the
aromatic amines, which are formed as
metabolites by reductive fission of the azo
bond under anaerobic conditions, could have a
more serious toxic hazard than the intact dye
molecules [4].

In case of conventional treatment such
as biological method, it will no longer be
acceptable since 53% of 87 colour-dyes are
identified as non-biodegradable. Pagga and
Brown [4] reported that the residual colour is
usually due to insoluble dyes such as reactive
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blue 21, direct blue 80 and vat violet that have
a COD/BOD ratio of 59.0, 17.7 and 10.8,
respectively [5].

Other methods in handling dye-stuffs

of industrial effluents are flocculation,
coagulation, precipitation, membrane-
filtration, electrochemically destruction,

irradiation, ion-exchange, ozonalization, and
adorption [6]. Unfortunately, even those
methods are quite good to eliminate the
colour, there are some weaknesses, for
examples, the usage of too many chemicals,
and the formation of sludge which causes the
formation of both hazardous and poisonous
materials. As a consequent, an alternative
method to handle industrial effluents from
dye-stuffs effectively is needed to
degradate that pollutant [7]. The promising
method is photodegradation-method based
on photocatalysis.

In photodegradation reaction, titania
(TiO,) is a well-known material. Since this
compound has the superior both physical and
chemical properties, it makes an
environmental friendly photocatalysts [7].
However, this material has a relatively high
band-gap energy (~3,2 eV) due to its
application to photodegradate the pollutants in
environment [8].

In order to deminish the band-gap
energy of titanium oxides, many researchers
have done varies modification by adding
metals (Cu, Co, Ni, Cr, Mn, Mo, Nb, Fe, Ru,
Au, Ag, Pt) or non-metals (N, S, C, B, P, I, F)
into TiO, matrices. These efforts have been
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succeeded to decrease the band-gap energy of
TiO, [9]. The main usage of titania is to
decompose the toxic organic compound like
dyes used in the textile industry [10]. Some
investigations of photodegradation dyes using
TiO, nanoparticles under UV light irradiat-
ion give a promising results such as
immobilized TiO, ables to decolourize
three types of azo-dyes with 94 %
conversion for 6 hours [11], TiO, -
suspension is also abling to decolourize
VatYellow-4 dye with 84% conversion for
2 hours [12], and TiO, — under alkaline
conditions can degradate the Basic Blue-
41 with 70% conversion for 30 minutes
[13].

Another result proved that the TiO,
modified photocatalysts ameliorate their
activity, such as S-doped TiO, under the
visible light irradiation, its activity is
increased by 15% compare to TiO, activity
to decompose methylene blue [14], and N-
doped TiO, under the visible light
irradiation, its activity is about 19 times
higher than that of TiO, in decomposing
Methylene Orange [15].

Beside dopant addition, photocatalyst
activity is also augmounted by changing its
particle size to be smaller or finer [16]. Since
particle size determine the surface area of
photocatalyst, the smaller the particle size the
more the surface area. It means the chance of
contact between dyes molecules and catalyst’s
surfaces is more intense. Therefore, method of
preparation due to obtain the finer particle size
of photocatalyst is very crucial.

CdS QDs embedded mesoporous TiO,
photocatalyst reached 45% after 15 min irradi-
ation comparing to that of C-doped TiO,, the
activity was enhanced by approximately 84%
[17]. For the pure TiO, sample, only about 9%
NO gas was removed, indicating its low photo-
response to simulated solar light irradiation.

In this chance, the preparation of
nanodot S/TiO, and its photocatalytic’s
activity to decolourize the Methanyl Yellow
under UV light irradiation with varied
exposure time are reported.

2. EXPERIMENTAL SECTION

2.1. Materials
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Titanium isopropoxide (Merck, 97%),
tween-80 (Merck, 92% purity) , H,SO, 1M
(prepared from conc. H,SO,  Merck),
isopropanol (Merck, HP), and bidest as a
solvent.

2.2. Instrumentations

The instruments used for characteriza-
tions were Philips X-ray diffractometer (XRD)
model PW 1710 with Cu-K, radiation used for
structural and crystalline phases identification,
SEM-EDS JEOL JSM-6510la for morphologi-
cal and composition identifications, TEM for
crystallographic and grain size of microstruc-
tures, FTIR Spectrometer Shimadzu Prestige-
21 for identifying the presence of functional
groups, and UV-Vis spectro-photometer for
analysizing the azo-dye concentration.

2.3. Procedures

SITiO, Preparation. 5 g tween-80 is put into
beaker glass and Isopropanol is then poured as
many as 50 mL while stirred for 10 minutes
until homogenous solution formed. Then, 3.5
mL Ti-isopropoxide 97% is added to the
homogenous solution, dan stirred again for 20
minutes until all homogenous solution formed.
Further, H,SO, 1M solution is added while
stirring for 12 hours. Finally the solution is
dried in oven in two stages which are, first
stage to eliminate isopropanol by setting
temperature to 70-80°C for 24 hours. The
second stage oleic acid contained in Tween-80
is eliminated by heating in 110-120°C until
powder formed. Then it is calcined gradually
until 400°C [14,18].

Characterization of S/TiO;

X-Ray diffractogram analysis. X-ray powder
diffraction pattern of the sample was recorded
from 20 = 15 to 70° on a Philips diffractometer
Model PW1710 using Cu K radiation at a step
0.05°/sec. The phase identification was
performed using Search and Match method by
comparing the X-ray pattern of the sample to
those of the standards in the ICDD-JPCD files
[19], and identified phase was quantified using
Rietveld method [20 — 22].

SEM analysis. The surface morphology and
composition identifications were characterized
using SEM-EDS JEOL JSM-6510la. The
analysis was conducted on polished and
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thermally etched samples with different
magnifications [23]

TEM analysis. In order to obtain high-quality
of images, it has to be careful to prepare the
sample such as clean and concentrate solution.
The sample was then carefully splintered into
very small crystallites in an agate mortar.
Then, the crystallites were dispersed in
acetone. A drop of suspension was transferred
to a porous carbon film supported on a metal
grid and acetone removed by evapoartion [24].

UV-Vis Spectrophotometry. After
photocatalysis of methanyl yellow under UV
light irradiation, the wavelength maximum
(Amax) is determined by scaning in the range of
350 — 800 nm and then this Am is used to
measure the adsorption of methanyl yellow
after photocatalysis. Finally, concentration of
methanyl yellow after degradation is obtained
by interpolation % adsorption data into
standard curve of varied concentration of
methanyl yellow versus % its adsorption based
on the Lambert-Beer law [25].

3. RESULT AND DISCUSSION

X-Ray Diffraction Analysis

The X-ray diffraction analysis was carried out
on S doped TiO, sample. The diffraction
pattern of S/TiO, with some labels related to
the predicted phase of the sample was
presented in Fig. 1. With the aid of search and
match method, using standard TiO, (PDF 21-
1272 for anatase phase and PDF 21-1276
for rutile phase), it was found that the sample
is fitted to anatase phase by comparing and
matching 3-4 representative peaks [26].

Intensity Ral.
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re 1. Diffractogram S-doped TiO, (with 0.02

mole of sulphur; and a = anatase phase) and
calcined at 400°C

Quantitative analysis of S/TiO, material using
Rietveld method [20] is presented in Fig. 2,
and show very good agreement between the
observed and calculated, as reflected by very
small differences of the plots (the green line
below).
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Figure 2. Quantitative analysis of Si doped TiO,
diffractogram fitted using Rietveld method. The
observed and the calculated data are shown by the
(+) black and red signs, respectively. The blue
strips (below) refers to point series of hkl and the
green line is the difference profile between
observed and calculated data.

From the refinement of S-doped TiO, using
Rietveld method, it showed that the goodness
of fitting (GoF or ?) value obtained satisfy the
required values of <4 [27] and cell parameters
such as a=b= 3,78480 A and c= 9,50630 A.
The space group is 14;/amd with cell-angle o
=B =1y =90°. These values is closed to those
of TiO, anatase phase obtained by Howard et
al., [28].

Microstructure Analysis

As generally known, the surface characteristic
plays very important roles in the application of
solid material in the process involving the
surface interaction, such as photocatalytic
reaction. For this reason, the sample
investigated in this study were characterized
using SEM and TEM techniques [29-32]. The
SEM and TEM micrographs of the sample is
shown in Fig. 4 and 5, respectively.

As can be seen in Fig. 4, SEM micrograph of
the sample displays quite significant
inhomogenous surface in terms of topography
and morphology of the sample. The grain size
and shape of S/TiO, phase is impossible to
identify. This is  happen because
agglomeration of the particles formed, leading
to poor separation of the particles.
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Figure 4. SEM micrograph of S/ TiO, with 5k
magnification.
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Figure 5. TEM micrograph of S-doped TiO,

In Fig. 5, TEM micrograph of S/TiO, displays
clearly and homogenously the grain of the
sample. Fortunately, the existence of crystal-
line phase as a unit cell with firmed particle
size and shape are hard easy to be identified.
To predict the grain size, the Vernier Caliper
method was applied. According to this me-
thod, the grain size can be defined as the aver-
age size at five different spots (marked in
Fig.5). Using this method, it was found that
the average grain size of the sample is 8.3 nm.

Photodegradation Analysis

We evaluated the photocatalytic activities of S-
doped TiO, powder as a function of exposure
time (10 — 50 minutes, with ramp of 10) under
UV light irradiation at wavelengths of 422
nm.

From photodegradation activity tests of
methanyl yellow azo-dye under UV light
irradiation, it can be said that S/TiO; is
active to photodegrade methanyl yellow.
Its activity is significanty good, around

1770

70%, eventhough the conditions for preparing
S-doped TiO, have not yet been optimized as
shown in Figure 6 and 7 below.
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Figure 6. The effect of UV light irradiation
exposure time on the concentration of
methanyl yellow azo-dye in the sample

As shown in Figure 6, the concentration of
methanyl yellow in the sample decreases
gradually as the exposure time to UV light
irradiation became longer. The great
decrease of methanyl yellow concentration
was begun at the exposure time of 30
minutes. It become plateau at 40 — 50
minutes and its concentration is 31.5 ppm.
As a consequence, the photodegradation of
methanyl yellow increases gradually and
reaches maximum as much as 70% at 50
minutes of exposure time as shown in

Figure 7 below.
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Figure 7. The percentage degradation of

Methanyl yellow after varied exposure time to

UV light irradiation

4. CONCLUSION

It can be concluded that S-doped TiO,
photocatalysts is succeded to be prepared. The
S-doped TiO, powder, which shows relatively
high photocatalytic activity under UV light
irradiation at wavelengths 422 nm, may have a
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possible wide range of applications. We expect
that the activity will

be more improved by optimizing conditions
for both preparing and varying the dopant
content of the S-doped TiO, powders.
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