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As Professor at the Universitas Pembangunan Jaya, with daily activities in lecturing,
doing research, as well as water resources development planning, I really praise the
Nova Science Publishers for publishing selected papers from “2020 International
Conference on Urban Sustainability, Environment, and Engineering (CUSME
2020)". Hence, this publication would be useful for professionals, reseachers, scholar,
policymakers, and NGO. I believe that currently, many professionals would like to
give more atlention on development of sustainable urban. In addition, this publication
could be used as reference for City authorities to make appropriate policy chotces to
protect the provision of equitable housing, health, and transportation services.
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Center for Urban Studies — Universitas Pembangunan J:
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PREFACE

One of the issues of urban development and urban lifestyle, which can be studied from
the sea to space, has posed important challenges for humanities, environmental management
of cities and urban areas, and the economy. This field is one of the pillars of sustainable
development from urban studies towards sustainability welfare. Research and development (R
& D) in this part plays a crucial role where urban problems are always alive and increasing
every year because of changing customer preferences and needs. City authorities must make
appmptiate policy choic&s to protect the provision of equitable housing, health, nd




-Suparla

g our book proposal and for Eranting
dings and for their cooperation and Suppory,







464 Ratmawati, Singgih Hartanto, Yuli Amalia Husnil et al.

INTRODUCTION

The environmental issue is a significant problem faced in the past few decades since
increasing industrial activity results in generating various waste that dang'crous for human
life. Efforts have been made to find the most suitable technology in treating the pollutant,
Conventional treatment such as physical, chemical, and biological processes has been
performed in reducing organic pollutants from wastewater [1] but still has problems. In recent
years, utilizing solar energy to drive the semiconductor photocatalyst is a green technology to
solve environmental pollutions [2-4], and it has interested great attention. The application of
BiVO; as a promising photocatalyst is considered. However, it still has drawbacks, such as
fast recombination of photoexcited electrons-holes and weak adsorption capacity, and
therefore it needs BiVO; modifications [4]. On the other hand, TiO; is also one of the
semiconductor photocatalysts widely used due to its exceptional properties such as
inexpensive, outstanding oxidation ability, non-toxicity, high chemical stability, and chemical
inertness [3, 5]. However, in its further applications, rutile TiO; has a 3.0 eV, and anatase
TiO: has a 3.25 eV of bandgap energy that can only absorb photons in the UV light region.
Moreover, the recombination rate of electron-hole pairs is high [6]. Factually, TiO2 be
used to treat high organic carbon from industrial wastewater if the photon source utilizes the

UV light [7). However, a further application is limited due to the UV light only occupying

around 5% of the solar light.
Excessively studies have been done to deposit other semiconductors that have n
ndgap such as CdTe and CdSe onto TiO; for increasing the visible-light re se
~noble m for instance, Au, Pt, Ni, and Pd for
) ( / enhances P
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gestion, membrane technology, and biological treatment, -
semiconductor TiO: is one of the technologies that can be amendable in recent years.
Furthermore, depositing Pt and CdS on Ti02 nanoparticle to form the composite of C b o,
TiO; is a promising strategy in enhancing photocatalyst performance. b st 7l
Decorating CdS on TiO; nanotube arrays (TNTAs) and nanorod array has been used for
solar hydrogen production [10, 15], degradation of rhodamine B (3] and solar cell application
(16). Meanwhile, CdS sensitized TiO; for methylene blue, and ofloxacin degradation has been
studied [17, 18]. Moreover, some researchers also studied Pt deposited on TNTAs for Hz
reduction [19] and water splitting [20], TiO; nanotube/TNT for fuel cell, and H production
(12, 21], titania nanoparticles/TNP for the production of H, [22, 23]. On the other
previous study has also been performed for depositing Pt, CdS or CdSe to form the
of PUCAS/TNTAs for rhodamine B degradation [1], CdSe/CdS/PUTNT. Foz
of octachlorostyrene [6] and CdS/TiO/Pt for hydrogen production i
study was paid for the degradation of palm wastewater using CdS/(
study the degradation of organic matters in oil palm wastewater
TiO;) since it is one of the technologies that can be ame:
infrequently studied. X1
In this study, we performed PVCdS

L ~A?
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CdCly + 6NH.OH — 2NH4Cl+ [Cd(NHJ)A](OH)z] + 4H,0
[Cd(NH1)4)(OH), — Cd*' + 4NH; + 20H
CS(NHI)z +20H — Sz' a4 CNsz + H)O

Cd* + §* — CdS

(1)
2
(3)

(4)

Photocatalyst Pt-TiO; made via chemical reduction methqd was started by preparing the
suspension of 2 g TiO> in 400 ml aqueous solution that contained precursor HoPtCls (Pt = |
W%). The loading 1 w% of Pt on TiO; is an optimal condition obtained from the previpys

% study. The excess of NaBH4 was added under stirring for 1 h. Subsequejnt]y, centrifugation for
20 min of the solution was performed, and the filtrate was washed twice with purified

. The slurry was then put on the hot plate for drying at 90 °C for about 3 h,

»O - Pt + H3BO3 + 5 HCI + NaCl + 2H»
“?‘,{ﬁll‘-' i It 5

it undergoes color alteration from
ithe et The mixi
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.ommencement of the reaction,
v

I & of the photocatalyst samples and the 1 L of palm
ater in the reactor flask we

re¢ magnetically stirred. Filtration with the fabric material is

erformed as pretreatment for the real palm wastewater to reduce the sludge, oil, and
rbidity. The color of the waste was brown, and its initial COD and pH afier filtration were
around 10000 ppm and 5, respectively. Dilution was performed to get samples with the initial
coD around 500 and 1000 ppm. To convince the homogeneity during photocatalytic
reactions, magnetic stirring (500 rpm) was operated at the bottom of the photoreactor. To
evaluate the photocatalytic performance, the COD value was measured with the reflux
method every 3 hours.

wastew

RESULTS AND DISCUSSION

FESEM Analysis

FESEM images, EDX analysis, and elemental mapping of prepared samples are depicted
in Figure 1. EDX and elemental mapping results indicated the presence of Pt and CdS
decorated on TiO>. Similar results are reported by [1] and [6].
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ik
- mutile phase. However, the Ptand CdS peaks were not found since Pt and CdS concentratiop
-‘é “on TiO were not enough to induce the diffraction peak. Another renson is the high Pt ang

|

l';f;i Mdi!pu‘slon on TiO». This phenomenon is in agreement with the previous rescarcher
- [13,17, 25). Pt diffraction peak can be found at 20 of 39.7° and 46.2% if the Ptloading more
5% [S] and CdS at 20 of 26.5°, 37°, 28°, 44°, 52" [17, 24].
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pigher than CdS-TiQ,_ Wit!\ Ptas an electron anchor, excessively of holes available undergo
oxidation reaction of organic matters and therefore increase the COD elimination in the palm
wastewater.
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little higher than that of 3 h irradiation, as shown in Figure 4. It meant that 3 h inadiatio
is likely caused by the amount of photocatalyg theq

performed the best time. This condition
may not be enough to degrade or recalcitrant organic matter that still exists in the waste thy ;
difficult to degrade. ¥
AUY [rommss '-o- i - ——
§ 8 2 2
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