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Feywordi: This study aimed to enhance the effectivenss of the ssmultaneous combination of electrocoagulation and pho
Elerecaggularion tocatalysis processes by modifying the configuration of the photooatalyst. A heterojunction mechanism was
xm‘“ develaped by integrating CdS with a phatocatalyst using a TiOx nanotube array (TNTA) [1]. This mechanism i
Clgeoflomacin designed to enhance phatocatalytic efficiency by reducing electron-hole recombination. The successful synthesis
Hy of CAS/THTA nanoccompasite was confirmed using variows characterization methods, including XRED, HRETEM,

FESEM, IN-¥is DRES, FL, tansient photorument, and XPS. The resalts showed that CAS/THTA worked better
tham THNTA in a singls photocatal ysis process, achieving improved Ciprofloxacin (CIF) removal (7.9 % to 138 %)
and hydrogen gas production (00006 to 0U156 mmicl/m plats). Simultansously operating slectrocosgulation and
photacatalysis systems in the respective optimized seftings resulted in significant enhancements. Hydrogen gas
yield increased by 44 % (from 443 to 636 mmal/m® plate) compared to using only THTA, while CIF removal
improved from 73 % to B3 % This stady demonstrates that the synthesis of Cd5/TNTA photocatalysts may be a
promising approach to achieving high performance of hydrogen recovery while simualtanecusly remaving CIP
from wastewater.

1. Introduction

Pharmaceutical commeditisz are considered necemsary due to the
continuous growth of the human population, which intensifiss health
concema. This demand zignificantly contributes to the generation of
pharmacentical waste. Az a result, effactive removal methods that can
degrade the toxic properties of contaminants in the wagte are required

2-5]. Geveral studies have been conducted on the treatment of liquid
rezidue derived from pharmaceutical products, weing chemical, phye-
ical, and biological mathods [6,7]. An approach under invectigation i
electrocoagulation, which uses an electrochemical technique to produce
adzorptive coagulantz capable of removing dizzobeed

conmminants from liquid wagte.

The efectivensss of alectrocoagulation iz impeded by constraint,
including the finite capacity of coagulants to adserh and the inability to
degrade these contaminant: during the adsorption procssz [5,9]. Pho-
tocatalyniz presents another wiable option, using photon energy to
initiate concurrent oxidation—reduction reactionz on a oubatrate. The
procens io attractive due to itz simplicity, coat-effectivenscs, and zimul-
taneouz redox reactions. Howewver, the limitation: include photo-
recombination and the narrow spectrum of light required to activare
photocatalystm [10,11].

Photocatalyniz and elsctrocoagulation can remove dissolved pollut-
antz from liquid waste and induce H™ jon reduction seartions in water,
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Abstract
‘This study aimed to enhance the effectiveness of the ion of elec ion and photocatalysis processes h d

Author keywords
by modifying the configuration of the photocatalyst. A heterojunction mechanism was developed by integrating CdS with a L
photocatalyst using a TiO, nanotube array (TNTA) [1]. This mechanism is designed to enhance photocatalytic efficiency by reducing Indexed keywords

electron-hole recombination. The successful synthesis of CdS/TNTA nanocomposite was confirmed using various characterization
methods, including XRD, HRTEM, FESEM, UV-Vis DRS, PL, transient photocurrent, and XPS. The results showed that CdS/TNTA
worked better than TNTA in a single photocatalysis process, achieving improved Ciprofloxacin (CIP) removal (7.9 % to 13.8 %) and
hydrogen gas production (0.006 to 0.156 mmol/m’plate). Simultaneously operating electrocoagulation and photocatalysis systems in
the respective optimized settings resulted in significant enhancements. Hydrogen gas yield increased by 44 % (from 443 to 636
mmol/m” plate) compared to using only TNTA, while CIP removal improved from 79 % to 83 %. This study demonstrates that the
synthesis of CdS/TNTA photocatalysts may be a promising approach to achieving high performance of hydrogen recovery while
simultaneously removing CIP from wastewater. © 2025
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