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Abstract

Removal of antibiotics from water resources is essential for their harmful Received: 9 February 2023
effects on living organisms. In this work, a polymeric membrane based on Accepted: 30 April 2023
polyvinylidene fluoride deposited by cellulose loaded with Magnesium Page Number: 124-136

oxide nanoparticles (PVDF /Cellulose/MgO) has been prepared.
The prepared membrane was characterized using FESEM, XRD, AFM,
and contact angle measurement. The efficiency of the prepared
membranes as an adsorbent for removing amoxicillin as a model
pollutant was investigated. The effect of pH, amoxicillin concentration,
and the time on the removal of amoxicillin was studied. The results
showed that with a decrease in pH, a reduction in the initial
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concentration of amoxicillin, and an increase in time, the percentage of Keywords'
amoxicillin  removal increases, and the maximum percentage of Memb_ra_ne:‘,

amoxicillin removal was obtained at about 85% at 200 mg/liter of Amoxicillin,
amoxicillin, pH = 3, and 100 min. The kinetic of amoxicillin removal Polyvinylidene Fluoride,
using PVDF/Cellulose/MgO membrane was also investigated. These Magnesium  Oxide
results confirmed that PVDF/Cellulose/MgO membrane would be Nanoparticles

a potential adsorbent for removing amoxicillin from contaminated water.
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Figure 1. XRD patterns of MgO, Cellulose, PVDF, PVDF/Cellulose and PVDF/Cellulose/MgO.
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Figure 2. Contact angle of PVDF, PVDF/Cellulose and PVDF/Cellulose/MgO membrane.
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Table 1. Thickness, average roughness (Ra) and roughness root
mean square (RMS) of prepared membranes.

Membrane Thickness(nm) | RMS [ Ra(nm)

PVDF 265.5 109  89.66

PVDF/Cellulose 455.8 35.58  29.56

PVDF/Cellulose/nano 608.4 1012 79.99
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Table 2. Comparison of various membrane efficiency based on PVDF in removal of antibiotics.

Membrane Antibiotic % Removal mg/g Ref
PVDF/SMA/HEA Tetracycline 92.8 [29]
PVDF/SMA/HEA Chloramphenicol 99.9 [29]
PVDF/SMA/HEA Erythromycin 97.1 [29]

GO/PVDF nanofiber membrane Tetracycline 17.92 [30]
PVDF Tobramycin 78 [31]
PVDF Cefotaxime 100 [31]
PVDF Ciprofloxacin 100 [31]
PVDF-P(L-DOPA)-ZnO Oxytetracycline 71 [32]
PVDF/Cellulose/MgO Amoxicillin 82.87 This paper
slac lale ;o PVDF/Cellulose/MgO sLie L AMX L33 > S O-0-Y
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Table 3. Rate constant of AMX removal onto PVDF/Cellulose/MgO membrane in various concentrations; pH=3; Time= 100 min.

Concentration (mg/L)

200 0.0364 0.976
400 0.0439 0.9787
600 0.0562 0.9876
800 0.0609 0.982
1000 0.0714 0.9932
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