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ABSTRACT RESULTS & DISCUSSION

C paper presents C ICSUIlS OI an cxperimental mvestigation on € pnotocatalytiC dcgradation Ol Smerging phnarmaccutical contaminan

Eftect of sunlight on the degradation of Tetracycline

Tetracycline hydrochloride (TCT) in water using synthesized magnetite nanoparticles as coatings and sunlight (SL) as the energy source. The

catalyst was characterized by X-ray powder diffraction (XRD), scanning electron microscopy (SEM), scanning electron microscopy-energy | Figure 6: The results of etfect of sunlight on - -TCT along

li h hish . | TCT + Magnetite+Coating
tetracycline showed high degradation | ;cp 50 ,0m

dispersive X-ray analysis (SEM-EDAX), transmission electron microscopy (TEM), etc. The effect of various operatational parameters on the i . )
efficiency in the case of magnetite [Magnetite]: 0.005 gm/ml
degradation efficiency were tested. The degradation efficiency was greatly enhanced and reached up to 48% within 30 minutes when magnetite was immobilized with coating compared to TCT 40 4
introduced into the system and immobilized by coating on magnet. The degradation followed pseudo-first-order kinetics. The effect of Fenton | alone under same conditions g
Reagent (FR) on the TCT degradation efficiency was tested. With the increase in time, complete (100%) degradation of TCT was observed for the 'g 2ty
=1)]
system with FR and 88% for the system without FR. The results suggest the possibility of using inexpensive natural, non-renewable solar energy to 2
X o0
purify TCT-contaminated water, thereby enabling the reuse of scarce water resources. The results proved the possibility of using inexpensive 20
natural, non-renewable solar energy combined with immobilized magnetite to purify TCT-contaminated water, thereby enabling the reuse of scarce Absorbance vs Concentration graph
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Overproduction and extensive use of chemical pollutants especially pharmaceuticals is a serious issue throughout the world | Figure 8: The etfect of Fenton Reagent £ 60+
resulting 1n negative effects on the aquatic ecosystem and humans. on degradation of Tetracycline using ED
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EXPERIMENTAL repeated use of catalyst.

S_VntheSiS Of Catal_VSt Magnetite: PI‘ECipitatiOIl methOd Figure O: The efﬁciency of degradaﬁon

81 g FeSO,7H,0 was dissolved in 100 ml of distilled water. The solution is homogenized. 2 mol.L"'NaOH solution is slowly added until pH is 11 of Tetracycline after repeated cycles
to obtain a precipitate of iron oxide and oxyhydroxide. The system is placed in the water bath at 98° to complete the precipitation reaction.
Theprecipitate 1s separated by several washings with distilled water and dried.
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GENERAL MECHANISM

Figure 1: Magnetite catalyst obtained
from the reaction of Fe’* ions and OH
ions, exposed in the magnet field of a
magnet

Solar photocatalysis:
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Step I: 25 ml of 20 ppm TCT sample is taken and 0.005 g/ml Magnetite is added to it. o O] st =i “OH |
Step II: The Magnetite is coated on a magnetic surface which offers an environmentally friendly approach to purifying the organic N ’ f&v X
compounds. £ . M4
E: — HOO+
Step Ill: Fenton reagent is added and degradation of the sample solution is noted in the presence of immobilized catalyst and solar energy. &
CO.+H. 0 7 CO,+H,0
Step IV: The experiment is conducted by providing continuous shaking under sunlight between 10 a. m -to 2 p.m. on sunny days. " " iOH . S—
h s (Photo - Oxidation [ ¢ *P R

Step V: The degradation efficiency is noted using a UV-visible spectrophotometer at 360 nm. 4 Valencs Band L T intermediat
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CONCLUSION

= Results of photocatalysis (solar/magnetite) show the potential of the process for the decontamination of

water from Tetracycline with degradation of 48% within 30 min and 99% within 120 min.

= The results conclusively establish that the synthesized magnetite is a highly efficient photocatalyst.
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= The Fenton reagent enhanced the degradation efficiency of the TCT/magnetite system manyfold.

b e S hammete e eseT T 6t eoemaial g el = Relevant parameters, identified as important from the investigations need to be further optimized and

scaled up for commercial application.

Characterization of the catalyst Magnetite

= The potential of recycling synthesized magnetite is investigated and proved. Recycling of catalyst was

et Hulti Plov e | - Tue Feb 06 14:50:29 2024 (¢ . & 1 1 1
i e S e weez) || Temofde - i ( possible even after 4 cycles of analysis. It offers an environment-friendly solution to the world.

= The application of natural solar energy as the source of activation makes the process especially relevant

for the inexpensive and environment-friendly removal of toxic pollutants such as pharmaceuticals from

1348.67

water.
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