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1 LCA: Life Cycle Assessment 
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2 WWTP: Wastewater Treatment Plant 
3 AD: Anaerobic digestion 
 

265



  

مکانیکسیزدھمین مھندسی ملی کنگره
مکانیزاسیون و ایرانبیوسیستم

بیوسیستم  )١۴٠٠(مکانیک
  

 
                 )2019   (           

                        .          
                                  .  

                                     
       .                          

                   4       
    ]  8[  .                     

                        .        
               5                       

                 )                
              (     .                 

        ]9[.  
  

2-2                
          ) 2021   (                

                                
                   .               
                                 

  .                            
         ]10[ .  

  
2-3                 

       )2018   (        
         ( )      ( )                 

                      .        
             .                  

                            
        )   2136     (    .    

   )2014-2016  (  ]11[.  
  

2-4                  

 
4 LCA: Life cycle assessment 
5 N: Nitrogen
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6 CFC-11: Trichlorofluoromethane 
7 CH4: Methane 
8 FW: Food waste 
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9 POME: Palm Oil Mill Effluent 
10 GWP: Global Warming 
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11 LUC: Land use change 
12 WCP: Water consumption 
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13 LBP: Large Biogas Plant 
14 HBP: Household Biogas Plant
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15 VOC: Volatile organic compounds
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16 PPCP: Pharmaceutical and personal care products
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17WTE: Waste-To-Energy Supply Chain 
18 GHG: Greenhouse Gases 
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19 AS: Activated Sludge 
20 UASB: Upflow Anaerobic Sludge Blanket
21 Anammox: Anaerobic ammonium oxidation 
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22 UWWTP: Urban wastewater treatment plant 
23 SRT: solid retention time 
24 AnMBR: Anaerobic membrane bioreactor 
25 HRT: Hydraulic Retention Time 
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26 SAnMBR: Submerged Anaerobic Membrane Reactor
27 SRT: Sludge Retention Time 
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28 WWTPs: Water Treatment Plants 
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29 ADWWS: Anaerobic Digestion of Wastewater Sludge 
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30 ADWWS: Anaerobic Digestion of Wastewater Sludge 
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31 SFA: Substance Flow Analysis 
32 CBA: Cost Benefit Analysis 
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34 oil kg eq
35 Ww: wastewater treatment line 
36 SL: sludge treatment line
37 ISO: International Organization For Standardization 
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1. Singh, R.P., et al., Management of urban solid waste: Vermicomposting a sustainable 

option. Resources, conservation and recycling, 2011. 55(7): p. 719-729. 
2. Spinosa, L., et al., Sustainable and innovative solutions for sewage sludge management. 

Water, 2011. 3(2): p. 702-717. 

 
38 SL-LCA: LCA performed within the boundaries of the sludge line
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Abstract 

With the acceleration of urbanization, the production of urban sludge is increasing rapidly. To minimize the 
environmental impact on the effluent of the wastewater treatment plant, perform environmental impact analysis and 
sustainability assessment in various wastewater treatment technical strategies, including wastewater sludge treatment, 
biogas from anaerobic digestion and energy production, based on life cycle direction. Environmental management is 
essential and is done internationally. The present study examines many articles in order to identify and investigate the 
processes in the treatment plant and the environmental effects of a biogas plant based on sewage sludge that has the 
greatest environmental impact on the biogas production system. The sewage sludge treatment process leads to the entry 
of heavy metals, pharmaceutical products and personal care into water and soil resources, as well as the production of a 
series of greenhouse gases into the atmosphere. In this study, while reviewing the maximum research at the global level, 
the methods used to analyze the results are presented and then, while defining the basic concepts, it expands the 
concepts. A variety of methods are available to assess environmental impacts that could potentially be used if biogas is 
produced. Life cycle assessment method was used to evaluate these effects and injuries in this study. The purpose of 
this study was to evaluate the life cycle and impact of a biogas plant based on municipal wastewater sludge. In general, 
life cycle assessment evaluates the results obtained from the inventory in nine categories of environmental impacts. 
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