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ŗص򟿿ʳƃا 

 أ 

ʳƃــــــ��صــــــا  ŗـــــــ

واŕʺॽʶʳƅت               ʥॽʱŬƜʰƅŕǼ  řʯʽʰƅا ʨƆśث  ōʷǼن  ا��خʛʽة  اʨʻʶƅات   Ɠž اŕʵʺƅوف  ʜśايʙت 

ʛʽʰة Ɔŷى اʦʤʻƅ اřॽʯʽʰƅ وřʴŰ اŕʶƊƙن. وʙƁ أʛƎʣت    ؗʛʡŕʵƈ ʧƈ ƌƆȞّʷś ŕʺƅ اʛًʤƊ ،řƂॽʀʙƅا řॽȞॽʱŬƜʰƅا

Ƌŕॽʺƅ  اʙƅراŕŬت أن ŕʢʴƈت řʳƅŕŸƈ اƋŕॽʺƅ اŶॽʢʱʶś ƛ řǽʙʽƆƂʱƅ إزاƋʚƍ řƅ اŕʺॽʶʳƅت ŕſȞǼءة، ȈŸʳǽ ŕʺƈ ا

ʶॽرئ ʙʸƈ řʳƅŕŸُ̋رًا  ƅا ًŕ    řʳƅŕŸƈ إƅى   řॽƅŕʴƅا  řŬراʙƅا  ʗžʙƍ اŕॽʶƅق،  ʚƍا   Ɠž  .řॽئŕʺƅا  řʯʽʰƅا ʨƆʱƅث 

Ȉʽʻʽž  Ɠƅʨŗ  ʧƈ  řƂॽʀʙƅا  řॽȞॽʱŬƜʰƅا اʨƆؗ (PVC)   ȈƆʴʱƅرʙȄ   اŕʺॽʶʳƅت  ʙʵʱŬŕǼام   Ɠئŕƈ  ȌŬو  Ɠž

  Ȉŷŕſƈ Ɠž Ɠʶʺʷƅا ƓئʨʹƅاřŸžʙُƅا ʧƈ اءʛʹخ řƂȄʛʢǼ ةʛ ّ́ ʴُ̋ ƅا řȄʨƊŕʻƅا ʙيʙʴƅا ȘئŕƁد ʅॽʣʨś Ŷƈ ،

řʯʽʰƆƅ ȘيʙŰل وŕŸž ƓئʨŲ ʜſʴʺؗ نŕƈʛƅر اʨʷƁ ʟƆʵʱʶƈ. 

 Ɠƅʨʰƅت اŕʯȄʜŠو řȄʨƊŕʻƅا ʙيʙʴƅا ȘئŕƁد ʧƈ Ȉؗ ŢʢŬ ىƆŷ أتʛʡ Ɠʱƅات اʛʽżʱƅا ʟʴž ʦś

ŢŬŕʺƅا ƓƊوʛʱؔƅƙا ʛƎʳʺƅام اʙʵʱŬŕǼ Ɠئʨʹƅا ȈƆʴʱƅا řॽƆʺŷ ʙŸȃو ȈʰƁ řƂॽʀʙƅا ʙȄرʨƆؗ Ȉʽʻʽž (SEM)  ،

ʧŷ Ɯًʹž  ƌॽȄرʨž ȈȄʨʴś řॽʻƂʱŗ اءʛʺʴƅا ʗʴś řŸش󟿿ŕǼ Ɠſॽʢƅا ȈʽƆʴʱƅا (FTIR) اتʛʽżʱƅا ʧŷ ȆʷؔƆƅ ،

řॽʴʢʶƅا  řǼŕʳʱŬƛا  řॽʳƎʻƈ ʦś اʙʵʱŬام   ŕʺؗ .řॽɿॽʣʨƅوا řȄʨʽʻʰƅا (RSM)   ʦॽʺʸś ىƆŷ دŕʺʱŷƛŕǼ

 ȑʜ ʛؗʺƅا ʖ ʛؗʺƅا (CCD) Central Composite Design   řŸȃا��ر řॽƆʽżʷʱƅا ȈƈاʨŸƅا ʛʽŝōś ȈʽƆʴʱƅ

ʜʽ اʜſʴʺƅ، و  ʛؗś :řʶॽئʛƅاřƆʱؗ    ʥॽʱŬƜʰƅاȘʽƁʙƅاřŸض ��شʛŸʱƅة اʙƈو ،ƓʻʽŠروʙʽƎƅوا��س ا ،   ،ʝʺʷƅا

řƅزاƙءة اŕſؗ ىƆŷ. 

  ʦś ʘʽţ ،ŕŸًſśʛƈ ŕॽًئʨŲ ŕȄًʜʽſʴś ŕʡًŕʷƊ تʙŗأ řȄʨƊŕʻƅا ʙيʙʴƅا ȘئŕƁأن د şئŕʱʻƅت اʛƎʣأ

ʧƈ řƂॽʀʙƅت اŕʺॽʶʳƅا řƅزاƙ ءةŕſؗ ىƆŷأ ȘʽƂʴś PVC   ʗżƆŗ95  ʜʽ ʛؗś :ىƆʲʺƅوف اʛʤƅا ʗʴś %

، وʙƈة  3ا��س اʙʽƎƅروʙƂʺǼ5    ،ʦżƆƈ ʙʻŷ  ƓʻʽŠار  řƆʱؗ اʥॽʱŬƜʰƅ اʛʱƅ/ʦżƆƈ  ȘʽƁʙƅ، و   ʙƂʺǼ ʜſʴƈ50ار  

 Ȉŷŕſś30 ʧيŕॼʱƅا ȈʽƆʴś ʙƄوأ .řॽɻॽʰʢƅا ʝʺʷƅا řŸأش ʗʴś ŕƈًʨي (ANOVA)  ارʙʴƊƛا řƅدŕŸƈو 



ŗص򟿿ʳƃا 

 ب  

  şئŕʱʻƅت اʛƎʣأ ʘʽţ ،řॽƅŕŸƅا řȄʕʰʻʱƅا ƌśرʙƁو řॽʴʢʶƅا řǼŕʳʱŬƛذج اʨʺƊ řƁد řʸƆʵʱʶʺƅا

řŸƁʨʱʺƅا ʦॽʁƅوا řॽʰȄʛʳʱƅا ʦॽʁƅا ʧʽŗ اʛًʽʰؗ ŕƂًžاʨś. 

  řʯʽʰƆƅ řƂǽʙŰ قʛʢǼ řŷʨʻʸƈ اءʛʹخ řȄʨƊŕƊ اتʜſʴƈ امʙʵʱŬا řॽʺƍأ řŬراʙƅا Ƌʚƍ زʛ ُhś

  ʥॽʱŬƜʰƅŕǼ ثʨƆʱƅا řʳƅŕŸʺƅ řƈاʙʱʶƈ لʨƆʴؗ ،řƎƄŕſƅر اʨʷƁ تŕʸƆʵʱʶƈ ȈʲƈȘʽƁʙƅا  ŕƁًŕžآ Ţʱſś ŕʺؗ .

  ʛʽŻ řƁŕʢƅدر اŕʸƈ ىƆŷ دŕʺʱŷƛا ȈʽƆƂś Ŷƈ ،Ƌŕॽʺƅا řʳƅŕŸƈ تŕʢʴƈ Ɠž şƎʻƅا اʚƍ Șʽʰʢʱƅ řŸŬوا

 .اʙʳʱʺƅدة أو اʨʺƅاد اŕॽʺॽؔƅئřॽ اŕʹƅرة
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Abstract 
 

A 
 

In recent years, concerns have grown regarding environmental 

pollution caused by plastic and microplastic particles due to their significant 

risks to ecosystems and human health. Studies have shown that conventional 

water treatment plants are inefficient in removing these particles, making 

treated water a major source of microplastic contamination in aquatic 

environments. 

In this context, the present study aimed to treat microplastic 

particles of polyvinyl chloride (PVC) from an aqueous medium using solar 

photolysis in a batch reactor. The process employed green-synthesized iron 

nanoparticles derived from pomegranate peel extract as an effective and 

environmentally friendly photocatalyst.Changes in the surface morphology 

of both the iron nanoparticles and the PVC microplastics before and after 

photolysis were examined using Scanning Electron Microscopy (SEM), 

while Fourier Transform Infrared Spectroscopy (FTIR) was employed to 

detect structural and functional modifications. The study also utilized 

Response Surface Methodology (RSM), based on Central Composite Design 

(CCD), to analyze the influence of four key operational parameters: catalyst 

concentration, microplastic mass, pH, and sunlight exposure duration on 

removal efficiency.The results revealed that the green iron nanoparticles 

exhibited high photocatalytic activity, achieving a maximum PVC 

microplastic removal efficiency of 95% under optimal conditions: a catalyst 

concentration of 50 mg/L, microplastic mass of 5 mg, pH of 3, and 30 days 

of exposure to natural sunlight. Analysis of Variance (ANOVA) and the 

resulting regression equation confirmed the high accuracy and predictive 

capability of the RSM model, as evidenced by the strong agreement between 

experimental and predicted values. 

 

 



Abstract 
 

B 
 

This study highlights the significance of using green nanocatalysts 

synthesized through eco-friendly methods—such as fruit peel extracts—as 

sustainable solutions for microplastic pollution treatment. It also opens 

promising avenues for applying this approach in water treatment plants while 

minimizing reliance on non-renewable energy sources and harmful 

chemicals. 

 

 

 


