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Abstract: 
This study was conducted in the laboratory of the Faculty of Biology/Pure Science Education/Anbar University to 

investigate the efficiency of palm leaves as plant waste for purification of domestic and industrial wastewater. Tests were 
conducted before and after treatment of wastewater using cellulose membranes made of cellulose acetate from palm leaves. 
The results showed that pH values were balanced and optimum turbidity removal of 82% and 86% for domestic and industrial 
wastewaters was achieved respectively. Good results were achieved for sodium and potassium removal, with 81% sodium 
removal for domestic wastewater and 78% for industrial wastewater. Potassium removal was 82% for domestic wastewater 
and 74% for industrial wastewater. Total dissolved solids (TDS) test results showed a reduction of 25% and 20% for domestic 
and industrial wastewater respectively. Chloride removal was 35% for domestic wastewater. Results for nitrates showed a 
removal of 22% for domestic wastewater and 25% for industrial wastewater. Removal of phosphate, sulphate and total 
hardness was 41%, 25% and 33% for domestic wastewater respectively. Alkalinity showed balance within permissible limits. 
For total suspended solids, the cellulose filter had a high removal efficiency of 93% for domestic wastewater and 91% for 
industrial wastewater. The BOD was reduced from 25 mg/L to 13 mg/L for domestic wastewater and from 18 mg/L to 13 
mg/L for industrial wastewater. In the Total Colony Count (TPC) test, the removal efficiency was 97% for domestic 
wastewater and 96% for industrial wastewater. 
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Materials and Methods  
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It was calculated using the pouring dishes method, as described in the procedure [23]. 
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Table 1. The physicochemical and biological tests of wastewater before treatment with plant waste 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Results and Discussion 

Test  Measure 
unit  

Domestic 
wastewater 

Industrial 
wastewater  

pH  6.9 6.7 
Turbidity NUT 75 150 

Na mg\L 400 301 
K mg\L 33 31 

TDS Ppm 1202 1105 
E.C µS/cm 2100 2000 
Cl- mg\L 234 170 

NO3 mg\L 3.2 2.8 
PO4 mg\L 0.17 0.12 
TH mg\L 1500 375 
SO4 mg\L 400 250 
TA mg\L 125 166 
TSS mg\L 511 442 
BOD mg\L 25 18 
TPC Cell/ml 960 840 



 

35                                                                                                              Iraq J Desert Studies • 2025  • Vol. 15  • Iss. 1 
 

Faraj and Abood 2025       

 
Table 2. The percentages of the cellulose membrane efficiency in removing pollutants from domestic 
wastewater. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Test Measure unit 
Before 

treatment  
After 

treatment  
Removal 

percentage 

pH - 6.7 7.5 - 

Turbidity NUT 150 20 86% 

Na mg\L 301 65 78% 

K mg\L 31 8 74% 

TDS ppm 1105 895 20% 

E.C µS/cm 2000 1016 49% 

Cl- mg\L 170 120 29% 

NO3 mg\L 2.8 2.1 25% 

PO4 mg\L 0.12 0.1 16% 

TH mg\L 375 300 20% 

SO4 mg\L 250 201 20% 

TA mg\L 166 118 30% 

TSS mg\L 442 40 90% 

BOD mg\L 18 12 33% 

TPC Cell/ml 840 27 98% 
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Table 3. The percentages of the cellulose membrane efficiency in removing pollutants from industrial 
wastewater 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
The results of this study show that cellulose filters made from palm leaves can be very effective in removing 
various pollutants from domestic and industrial wastewater and achieve different removal rates. It is a promising 
and environmentally friendly method that can be widely used in wastewater treatment and purification. 
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