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Abstract 

TiO2 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 TiO2 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 TiO2 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 TiO2 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 TiO2 sedimentation. 

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

 

How to Cite This Article: Ariyanti, D., Purbasari, A., Lesdantina, D., Saputro, E. A., & Gao, W. (2022). Sedimentation 

Process of TiO2 Nanoparticles in Aqueous Solution. Reaktor, 22(2). 70-78. https://doi.org/10.14710/reaktor.22.2.70- 

78 

 

 

INTRODUCTION 

Due to its particular crystal structures, 

electronic, optical and thermal properties, TiO2 

nanoparticles are widely used in cosmetics, sunscreens, 

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 

 
 

remarkable performance in the photocatalysis process 

also derived a prospective application in water and 

wastewater treatment, especially for organic 

degradation (Tsang et al., 2019). By employing nano- 

sized particles of TiO2, the optimum efficiency of the 

photocatalytic process can be achieved (Rodríguez- 

González et al., 2019). Apart from that, there are some 

industries that use TiO2 nanoparticles in many purposes 

that are given in chart below: 

 

 

72 

http://ejournal.undip.ac.id/index.php/reaktor/
mailto:dessy.ariyanti@che.undip.ac.id


 

p-ISSN 0852 – 0798 
e-ISSN 2407 – 5973 

 
Website: http://ejournal.undip.ac.id/index.php/reaktor/ 

 

Reaktor, Vol. 22 No. 2, August Year 2022, pp. 42-48 

 

 Comparison of Different Volume Reactor for Batik Wastewater  

Pre-Treatment with Ozonation to Improve Biodegradability 

 
Evi Siti Sofiyah1, Iva Yenis Septiariva2, Qomarudin Helmy3, Suprihanto Notodarmojo3,    

I Wayan Koko Suryawan1, * 

 
1Department of Environmental Engineering, Faculty of Infrastructure Planning, Universitas Pertamina, Komplek 

Universitas Pertamina, Jalan Sinabung II, Terusan Simprug, Jakarta 12220, Indonesia 
2Sanitary Engineering Laboratory, Study Program of Civil Engineering, Universitas Sebelas Maret,Jalan Ir 

Sutami  36A, Indonesia. 
3Department of Environmental Engineering, Faculty of Civil and Enviromental Engineering, Institut 

Teknologi         Bandung, Komplek Universitas Pertamina, Jl. Ganesha No.10, Lb. Siliwangi, Kecamatan Coblong, 

Indonesia. 

 
*) Corresponding author: i.suryawan@universitaspertamina.ac.id 

 

(Received: 20 December 2021; Published: 18 August 2022) 

 

http://ejournal.undip.ac.id/index.php/reaktor/
mailto:i.suryawan@universitaspertamina.ac.id


 

p-ISSN 0852 – 0798 
e-ISSN 2407 – 5973 

 

Website: http://ejournal.undip.ac.id/index.php/reaktor/ 

 
Reaktor, Vol. 22 No. 2, April Year 2022, pp. 49-58 

 

 

 Cellulose Nanofibers Derived from Cigarette Butts Deacetylation and 

Its Application in Pickering Emulsion 

Putri Amanda*1, Nanang Masruchin1 and Anita Amelia2
 

1Research Center for Biomass and Bioproduct, National Research and Innovation Agency, 

Cibinong Science Center, Jl. Raya Bogor KM 46, Cibinong, 16911, Indonesia 
2Environmental and Industrial Hygiene Division, PETROLAB Services, PT 

Pisangan Lama 3 Street No.28, Jakarta, 13230, Indonesia 
 

 
*) Corresponding author: putri.amanda@brin.go.id 

 

 (Received: 16 May 2022; Published: 18 August 2022) 

 

http://ejournal.undip.ac.id/index.php/reaktor/
mailto:putri.amanda@brin.go.id

