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ARTICLEINFO ABSTRACT

Keywords: Thiz study imvectigates the efficacy of the photocatalysis-electrocoagulation hybrid procesz for bacterial disin-
'“'Eb"'_:""ﬁ“l fection. The photocasalyst uzed was titania nanotubes array (TINTA) doped with CuQ uzing the SILAR (Suc-
Cal-TiOy

cemzive lonic Layer Adsorption and Reaction) method from the CuCly precursor. The symthegized CuO-TiNTA
nanocompogite waz confirmed with PESEM/EDX, HRTEM, XRD, and UV-Viz DRS. FESEM and HRTEM
confirm the formation of TINTA, while BDX, SAED, and XRD confirm the precence of anataze TiOz and CuO.
Adding Cul towards TINTA decreases the band gap snergy of TiNTA, which UV—Viz DRS confirma. CuQ-TiNTA
had better photocatalytic activity when compared to undoped TiNTA, which increazed ite ansibacterial pecfor-
mance due to the dopant’s effect on photocatalyst and dopant antibacterial capability. Comparatively, elaciro-
coagulation had better performance than photocatalysia. However, when combined with photocatalyniz, the

Fhaotocatal ysis-electrocoagulation
‘Wastewnter treatment
Hyhrid process

overall hybrid performance was far cuperior to other processes used in this study.

1. Inroduction

A signifieant amount of organic waste effluent, primarily antibiotics,
has recently been released into the environment due to growing activity
in several industrial sectors, including hospitalz and pharmaceuticals
[1-4]. Thiz simation and the new worries about the growth in
multidrug-resistant (MDR) bacteria, which have greater resistance and
the ability to mutate, lead to increased environmental contamination
[5-7]- Such circumstances must be immediately addressed by using
effective technology to protect the environment and public safety [4]
and stop the escalating rizks that these water conditions pose to future
generations.

One method that has shown to be very successful in getting rid of
bacteria, including MDR, in liquid waste iz photocatalysiz technology
[8-10]. This method is inexpenzive and straightforward because it uti-
lizes sunlight for itz operation without any need for additional teat-
ment. Through various technigques, oxidative stmess is applied to the
bacterial eell walls, preventing the bacterial metabolism from trams-
forming and making thiz strategy of fighting MD'R bacteria possible [7].
A common problem in the application of thiz technology iz the
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exceszively high electron-hole recombination rate and the restricted
photon energy spectrum that can initiate the process. Both of these iz-
sues can be zolved to improve the efficiency of the photocatalysis pro-
cezz. It haz been common practice to overcome these problems by
doping TiOz photocatalyst semiconductors with several dopants. Studies
on the applications of metal or metal oxide dopants, such as Cu, Ag, and
In, have been done about their applicadon for removing bacteria
[11-13]. Cu iz one of the most commonly utilized dopants due to its easy
availability, affordable price, stable characteristics, and simple syntheziz
method. Mevertheless, the current rezearch merely looked at Cu-doped
systems in Ti0, particles, where challenge: with post-process zepara-
don from the zolution remain behind when photocatalyzis is used in
particle form. The effectiveness of TiQz morphological ones, such in-
novations as Titania Nanotubes Array (TiNTA) film layers for elimi-
nating bacteria in liquid waste, has not been thoroughly tested. TINTA
will simplify the post-photocatalysiz steps, ensuring that TiQ; is easily
separated and not combined with the waste solution.

Subzequently, an attempt was made to enhance efficiency by
combining the photocatalysiz and electrocoagulation procezses, which,
although using different mechanizsmsz, can both eliminate bacteria. It is
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Abstract
Abstract

‘This study investigates the efficacy of the photocatalysis-electrocoagulation hybrid process for bacterial disinfection. The
photocatalyst used was titania nanotubes array (TiNTA) doped with CuO using the SILAR (Successive lonic Layer Adsorption and
Reaction) method from the CuCl, precursor. The synthesized CuO-TiNTA nanocomposite was confirmed with FESEM/EDX, HRTEM, Funding details
XRD, and UV-Vis DRS. FESEM and HRTEM confirm the formation of TINTA, while EDX, SAED, and XRD confirm the presence of
anatase Ti0, and CuO. Adding CuO towards TiNTA decreases the band gap energy of TINTA, which UV-Vis DRS confirms. Cu0-
TiNTA had better photocatalytic activity when compared to undoped TiNTA, which increased its antibacterial performance due to
the dopant’s effect on photocatalyst and dopant antibacterial capability. Comparatively, electrocoagulation had better performance
than photocatalysis. However, when combined with photocatalysis, the overall hybrid performance was far superior to other
processes used in this study. © 2024 The Authors
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