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Abstract

In this study, ion-exchanged copper oxide-clinoptilolite photocatalysts with Received: 19 May 2022
different weight percentages of copper oxide (from zero to 100%) were Accepted: 3 December 2022
synthesized and investigated for the photocatalytic removal of tetracycline from Page Number: 135-144

wastewater. Characterization of samples photocatalysts by XRD, FESEM, EDX,
UV-Vis DRS and BET/BJH analyzes showed that copper oxide was in the form of
Cu,0 in all samples and the addition of clinoptilolite decreased the size of copper
oxide crystals from 50 to 37. Also, with increasing the amount of clinoptilolite,

the degree of agglomoration of copper oxide decreases. While increasing Keywords:
the amount of clinoptilolite in the samples reduces the amount of light absorption, Pharmaceutical
the bandgap energy becomes slightly larger, which reduces the possibility of Wastewater,
recombination of charge carriers. The sample contains 50% by weight of copper Copper Oxide-
oxide with a specific surface area of 116 m?/g has a suitable pore size for . T

. . . : Clinoptilolite,
the entry and exit of tetracycline. This sample showed the highest amount of
tetracycline photocatalytic removal (90.76%) in the initial concentration of Pf_lo_tocata_lyst,
tetracycline at 30 ppm, the amount of photocatalyst at 1 g/l and pH=7. Visible Light
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Figure 1. XRD patterns of copper oxide-clinoptilolite
photocatalysts with different portions.
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1. X Ray Diffraction

2. Field Emmision Scanning Electron Microscopy
3. UV-vis Diffuse Reflectance Spectroscopy
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Figure 2. N, adsorption and desorption isotherms in copper
oxide-clinoptiloite photocatalysts with different portions.
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Table 1. Crystallografic and textural information of copper oxide-clinoptiloite photocatalysts with different portions.

Cu,0 crystallite size Total pore volume Average pore BET surface area
Photocatalyst 3 . 2
(nm) (cm/g) diameter (nm) (m?/g)
100Cu-0Clin 50 0.012 6.2 19
75Cu-25Clin 38 0.15 7.9 63
50Cu-50Clin 37 0.09 33 116
25Cu-75Clin 37 0.13 2.3 165
0Cu-100Clin - 0.09 9.6 54
1. IUPAC
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Figure 4. UV-Vis DRS of copper oxide-clinoptiloite
photocatalysts with different portions.
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Figure 3. FESEM pictures of copper oxide-clinoptiloite
photocatalysts with different portions.
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Figure 5. Tetracyclin degradation percent using copper oxide-
clinoptiloite photocatalysts with different portions under visible
light irradiation, pH=7, catalyst loading= 1 g/l and initial drug
concentration of 30 ppm.
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