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Abstract 

Background & Aims: wastewater from upstream oil industries, including crude oil desalination plants, is an important 

environmental and health challenge. The present research has been carried out to assess the life cycle (LCA) of the 

wastewater from the desalination process in a crude oil desalination plant in the southwest of Iran in 2023.  

This descriptive-applied study investigated the LCA of the crude oil desalination process using 

Simapro9 software and the amount of wastewater flow in the process based on the ILCD 2011 Midpoint V1.03 method and 

its effects. Quantitative and qualitative parameters of wastewater, petroleum compounds (ASTM D 3921-96), heavy metals 

(Atomic Absorption- EM900), polycyclic aromatic hydrocarbons PAHs (ISO 17993GC/MS), and other polluting factors related 

to desalination wastewater were analyzed. The boundaries of the system were determined, and the production of one 

barrel of crude oil was considered a functional unit.  

The results showed that the values of total suspended solids (1654 mg/L), total dissolved solids (121650 mg/L), total 

sulfur (0.78%), chemical oxygen demand (752 mg/L), and Oil and Grease (63 mg/L) in the wastewater sample significantly 

exceeded the EPA wastewater treatment standards. The average amounts of magnesium, iron, nickel, and vanadium were 

estimated at 2.73, 2.52, 1.63, and 1.14 mg/L, respectively, and the total of PAHs was 47.41 mg/L. The results of the LCA showed 

that the effects of soil acidification at 22%, global warming at 20%, the effect of toxicity on humans and the environment at 

17%, solid particles at 15%, and carcinogenicity and eutrophication at 9% were the most important environmental effects 

resulting from the desalination process of crude oil.  

The results of this research showed the side effects of the desalination process in the production of salty 

petroleum wastewater. Therefore, the implementation of environmental management programs for the optimal treatment 

of wastewater and its reuse is an effective solution to reduce its effects . 
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Figure 1. Schematic diagram of the tanks in a desalination plant and the injection of materials into them [12] 
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Figure 2. Path of incoming saline oil to the desalination plant [19] 

 

 

 

 

 

- 

- 

- 

- 



- 

- 

- 

- 

- 

- 

- 

- 

 

 

 

Table 1. Methods, standards, and equipment for measuring physicochemical parameters of oil desalination wastewater  

 

Test Case Abbreviations Std Test 

Polycyclic aromatic hydrocarbon PAHs ISO 17993-GC/MS 

Total suspended solids TSS ASTM D-5907-13 

Sulfide - ASTM D 1339 

Sulfate - ASTMD 4130-03 

Calcium Ca D 511-03ASTM 

Magnesium Mg D 511-03ASTM 

Barium Ba ASTM D 3651-02 

Strontium Sr ASTM D 5811-00 

Iron Fe ASTM D 1068-05 

Oil & Grease O & G ASTM D 3921-96 

Hydrogen sulfide H2S ASTM 427 D 

pH p- pH-Meter –Metrohm 826 

Turbidity Tu Turbidity Meter- HACH- 2100 

Total dissolved solids TDS TDS Meter- TES 1381 

Total Sulfur TS GC- Agilent-6890 

EC S Conductivity Meter with USP 27 

Heavy Metals - Atomic Absorption- EM900 
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Table 2. Results of measurement of physicochemical components of desalination plant wastewater effluent  

Test Case Unit Wastewater US EPA discharge Standard 

Total suspended solids mg/L 1654 20 

Total Organic Carbon mg/L 231 - 

Chemical oxygen demand mg/L 752 125 

Nitrate mg/L 7.1 - 

Phosphate mg/L 2.5 - 

Oil & Grease mg/L 63 5 

Hydrogen sulfide ppm 1> - 

pH - 6.3 6-8 

Turbidity NTU 82 75 

Total dissolved solids mg/L 121650 1200 

Total Sulfur % 0.78 0.5 
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Figure 3. Results of heavy metal concentration measurements in wastewater samples from the desalination plant  
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Figure 4. Distribution of PAHs concentrations measured in desalination plant wastewater samples  



 

  

 

 

 

Figure 5. Results of the assessment of environmental impacts caused by desalination plant wastewater using the ILCD 2011 method  
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Figure 6. Comparison of environmental impacts caused by desalination plant wastewater using the ILCD 2011 method  
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