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Background and Obijectives: In recent years, the increasing influx
of nitrogenous compounds, including nitrate, nitrite, and ammonia,
into water resources has created significant environmental challenges.
These pollutants not only pose a serious threat to human health but
also lead to the disruption of aquatic ecosystems through eutrophication.
This study aims to evaluate the efficiency of titanium dioxide (TiO,)
and zinc oxide (ZnO) photocatalysts in removing ammonia from
synthetic wastewater.

Materials and Methods: Synthetic wastewater containing 50 mg/L of
ammonia was used to simulate industrial and agricultural wastewater.
The treatment system consisted of a photocatalytic reactor and a BioDrof
system. In the photocatalytic reactor, two types of nanoparticles, titanium
dioxide and zinc oxide, were used at concentrations of 0.5 and 1 g/L under
both natural and artificial light. The bio-filtration system removed the
nanoparticles from the water, after which samples were collected from the
system's output. The remaining ammonia concentration in each sample was
measured using a JBL assay kit and a spectrophotometer. The efficiency of
the system in removing nitrogenous pollutants was evaluated using
different nanoparticles.

Results: Both photocatalysts showed higher efficiency under artificial
light, with TiO, achieving 97.67% ammonia removal (0.5 g/L, LED) and
Zn0O reaching 90.34% under similar conditions. Reducing photocatalyst
concentration improved treatment efficiency, emphasizing the need for
optimized concentration and light conditions.

Conclusion: The study demonstrates the high potential of TiO,
and ZnO photocatalysts for ammonia removal, particularly under
artificial light. These findings support the application of photocatalytic
technology in industrial and agricultural wastewater treatment, offering a
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pathway toward sustainable and efficient water purification systems.
Further research should focus on scaling up the process for real-world
applications.
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Figure 2. Changes in ammonia concentration in the presence of TiO, photocatalyst at two concentrations
(0.5 and 1 g/L) under natural light.

"1



Ol)Sod g Cuod (5 p0an sme [ onn @gnilind oS53 (SCUIUE 93 2,5

® 1 gr/L concentration

2 0.5 gr/L Concentration

Last
Time frame

b 8 gl 3 TIO, US43 ) g 33 Sligal JalS Sl 58— IS
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Table 2. Ammonia reduction efficiency in the presence of ZnO photocatalyst under natural and artificial light.

Artificial light Natural light
Time (min)
1 gr/l Concentration 0.5 gr/l Concentration 1 gr/l Concentration 0.5 gr/l Concentration
-35.333 -60 -16.333 -25.333 20
-20.618 -22.5 -19.521 -31.25 40
-13.636 -17.204 -10.396 -20.129 60
-5.263 -20.779 -6.077 -4.065 80
-3.174 -27.868 -7.058 -2.542 100
-5.737 -34.090 -1.265 -1.739 120
-61.666 -90.333 -48 -62.333 Total Efficiency
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