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Abstract

TiO, nanoparticles, a semiconductor photocatalyst is widely used in various applications especially for water
treatment. The common problems for the application are separating the nanoparticles from the water body and
recovering it to be reused. This research was conducted to investigate the aggregation and sedimentation properties
of TiO. nanoparticles via chemical addition. The experiment was carried out for 5 hours by varying the pH, ionic
strength, and the addition of organic matter such as rhodamine B, methylene orange, and humic acid. The results
indicate that pH and ionic strength greatly affect the TiO, sedimentation process. Sedimentation can be formed
properly when the solution is at pH 1 and 14, this happens because pH is close to the isoelectric point. Meanwhile,
ionic strength with a concentration of 0.1 M gave the most optimal results in TiO, sedimentation. In the presence of
ionic strength with the appropriate concentration, the thickness of the electrical double layer particles can be reduced
so the attractive force increases and sedimentation occur. Meanwhile, in the presence of organic matter, rhodamine
B, methylene orange, and humic acid did not significantly affect the formation of TiO. sedimentation.

Keywords: titanium dioxide, sedimentation, ionic strength, isoelectric point, water treatment
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INTRODUCTION

Due to its particular crystal structures,
electronic, optical and thermal properties, TiO;
nanoparticles are widely used in cosmetics, sunscreens,

remarkable performance in the photocatalysis process
also derived a prospective application in water and
wastewater  treatment, especially for organic

food preparation, drug delivery systems, and other
products (Irshad et al., 2021). These nanoparticles are
often combined with other compounds such as
graphene (Sharma et al., 2018), aluminium (Giolando,
2013), silica (Azizi et al, 2020), or -cellulose
(Garusinghe et al., 2018) to produce a composite with
desired properties for particular purposes. Its

degradation (Tsang et al., 2019). By employing nano-
sized particles of TiO2, the optimum efficiency of the
photocatalytic process can be achieved (Rodriguez-
Gonzélez et al., 2019). Apart from that, there are some
industries that use TiO nanoparticles in many purposes
that are given in chart below:
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Abstract

Batik is a unigue ethinic and herifage textile from Indonesia with low bicdegradability (BODyCOD) and demanding
biclogical wastewater freatment. However, in iis application a high bicdegradability value ir needed To increase
Biodesradability the sczongtion process can be used as pre-freatment. The purpose of this study is to determine the
gffectiverness af ozone pro-treatment in color removal, COD removal, and changeas in biodagradability. This study was
divided into fwo types of the reactor with a volume of 2 L and 16 L with each czone dose of 4 mg/min and 40 mg/min.
The resulis af color removal in the reactor with a velume of 2 L showed a value of 83% for color removal and 34.6%
Jor COD pemoval. The reduction in gfficiency cccurred in the color removal to 63% in reactor 16 L. The variables
used are the location of the sample point, volume reactor and the fime af sampling. The removal af COD with a volume
of 16 L was not evenly distributed at each altitude of £3; 33, and 33% (50, 100; 130 em). Biodegradability increased
Jrom 0.143 do 0,49 (2L reacior) and 0.4-0.45 (T6L reactor), this allows for the application of higher biological
wasfewater freafment. Which the NH-N and fofal phenol removal efficiencies of {2.9%6-31.4% and 3-21.2%,
respectively.

Keywords: Pre-treatment azone, batik wastewater, bivdegradability, COD removal, color removal
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INTRODUCTION

Batik 1z one of the textile products that have
increased rapidly because nowadays batik as a fashion
gtarting to develep. In addition, batik desighated as
one of Indonesia's original cultural heritage by
UNESCO. This added to the people's love for this type
of fazhion increazed. Along with the increasing
number of batik consumers, existing batik that
primarily produce byproduct including solid waste and

wastewater. The batik industry is included in the
textile industry, which consumes the most water in its
production process, because of which wastewater-

produced reaches 39198159 L/pe (Handavani et al.,
2019) or 1793 Lipe (Hapdavapi et al, 2018)
Wastewater from textile industry 13 one of the basic
envircnmental problems (Xu et al, 2018; Apritama et
al., 2020). The most commonly used batik wastewater
treatment iz conventional sedimentation or storing
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Abstract

Celiulose nangfibers (CNF) have been applied invarious applications due to the abundanit raw materials and excellent
mechanical and thermal properties. Tn this work, CANF from Cigarette butts (CNF-CB) was wsed as emulsion stabilized
Jor olf in water emulsion. CNF wars prepared from regenerated celfulose fibers produced by alkaline autociaving
deaceiviation et 121°C for 15 minutes and then Acid ydrolysis wsing 35 wii%e of suffiric acids at 453 =-C for 43 min.
The FIIR specira of CNF-CE showed chemically convert ﬁ‘am Cigaretie butls waste, indicating removal of the aceiyl
group. TEM micrographs showed pamaceliylose with diameters of 8-32 30 wm. XRD amalysis showed that the CNF-
CB is a cellwlose IT allomorph with a crystallinity ndex of about §5.04%¢. Thermegrayimeiric onalysis showed high
char residue for the nanocellnlose compared to raw fibers. The addition of CNF-CE with a concentration af 0.5%2
into the oll-in-water emulsion (O/W) showed betier siability tham commercial surfaciant In conclusion, this approach
giffers a promising sirategy for wpcycling cigaretie bufts waste fo produce pgngceiiylose. which could be wed In
verrious applications.

Keywords: Deacefylaiion, Acid hydrolysis, Cigaretie Butts, Cellwlose Nanofibers, Pickering emulzion
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INTRODUCTION

Pickering emulsion is zn emmlsion that uses
golid particles az an altemative surfactant to improve
the emmlsification process and emulsion stability.
(Albert et al., 2019; Chevalier & Bolzinger, 2013; Z.
Sun et al, 2022). For several decades, Pickering
emulsion has been applied n vanous of applications,
from drog delivery and pharmaceutics to cosmetics
and the food industry (Saffarionpeor. 20200
MNumerous solid particle i1z used in Pickering
emulsions, such as silica particles (Macedo,
Bamrosz et al., 2019%; Tikekar et al, 2013), mmeral
particles (Teixeira et al, 2011}, metal oxide (Zhai et
al, 2013), polymer particles, and even biopolymer

such as nanocellulose (Aaen et al., 2018; Asabuwya
Nowahebhoh et al . 2018; Salas Etal 1D14}
Nowadays, namocslluloss 2s 2 bighased
material has spar]e.ed much attention and sciemtific
Curiosity research and  development
@m&b@&%ﬂﬂ 2018; Shazhaleh etal , 2018).
During the past decade, y‘mggguy;ﬁg was generally
extracted from ]\,@gg;ﬂlglgm biomass, bacterial
cellulose, or natural fibers (L1 et al., 2018; Valencia et
al . 201%). However, the limitaﬁon of the forest and
agriculture sectors for cellulose resources makes non-
plant celluleosic sources getting worldwide imterest and
attention. Utilization of discarded waste such as

Cigarette butts to produce pappcellulose is 2 great
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