Sonophotocatalytic treatment of wastewater using simulated
solar light-driven Bi203-ZnO nanophotocatalyst sensitized
with copper phthalocyanine
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By HAMID KAZEMHAKI

Abstract

Bi203-ZnO photocatalysts with various amounts of copper phthalocyanine (CuPc) as
photosensitizer agent were synthesized and used as novel photocatalysts in
sonophotocatalytic degradation of methyl orange (MO). The sonophotocatalytic
degradation of MO under simulated solar light irradiation was compared with sole
photocatalysis and sole sonolysis, and the results showed that the decomposition
performance was in the following order: sonophotocatalysis(30 W ultrasonic power) >
photocatalysis > sonophotocatalysis (60 W ultrasonic power) > sonolysis. Among
CuPc-Bi203-Zn0O sonophotocatalysts with different contents of CuPc from 0% to 2%
wt., the sample with 2% wt. indicated the highest MO sonophotodegradation percent of
94.66%. The characterization properties of synthesized sonophotocatalysts were
identified by XRD, FESEM/EDX, BET/BJH, FTIR, TEM, and UV-Vis DRS. The XRD
patterns indicated that, with increasing the CuPc amount from 0% to 2% wt., the
crystallite size of ZnO in studied photocatalysts decreased from 54 to 41 nm. However,
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FESEM analysis illustrated fine nanoparticles (15-25 nm) with agglomeration on the
outer surface that are related to Bi2O3 and CuPc particles. UV-Vis DRS showed that
he sample with 2% wt. of CuPc had the highest visible light absorption and the lowest
bandgap energy of 2.63 eV. The highest surface area and the smallest pore size were
observed in this sample as well. The reusability test exhibited the excellent stability of
CuPc-Bi203-Zn0O sonophotocatalyst within six consecutive runs with negligible (5%)
fading in sonophotocatalytic performance. Scavenger tests indicated that OH radical
was not the dominant reactive specie, and sonication via physical aspects and
production of other radicals influenced the photocatalytic reaction.t
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About Soran University

Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east
of Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Irag (KRIQ). The city is flanked by
the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of

Rewandiz (Rawanduz, ¥ ,) is a stone-cast away, and the two cities share this lovely,

harmonious upland. While waiting for its green, environmentally friendly building to be erected
on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been
meticulously set out to accommodate the lovely natural landscape. The new campus will be the
first of its type, being walkable, balanced, powered by renewable energy, and compliant with all
international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR),

Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and
Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research
centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of

Understandings (MoU) with many International Universities,
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How to get here

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily

found on Google Maps for direction.



