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 Primary material are became scarce. The increase demand for 

secondary raw materials requires a proper understanding of waste 

(materials) flows, recycling and their impacts in the society.   
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A lack of research on carbon flows, stocks of municipal solid waste, 

secondary raw materials and their sustainability relationship into 

society are perceived. 
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Stakeholders integration in Belo Horizonte 

Image: Own files 

Belo Horizonte – study analysis 
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System definition  

 

Categorization of MSW 
products 
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Product 
composition 

Product in-
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Five different type of plastic flows (polyethylene terephthalate (PET), 

high-density polyethylene (HDPE), low-density polyethylene (LDPE), 

polypropylene (PP) and polystyrene (PS) are found in Belo Horizonte 

MSWM. 
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System definition 
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System definition - Method 
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Outcomes 

General accounting: determining carbon fluxes 
 

𝐶𝐹𝑤𝑎𝑠𝑡𝑒 =  𝑀𝑖  . 𝑐𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡. 𝑖𝑗. 1 − 𝑐𝑚𝑜𝑖𝑠𝑡𝑢𝑟𝑒. 𝑗 . 𝑐𝑐𝑎𝑟𝑏𝑜𝑛𝑗  

𝑀𝑖 = weight of municipal solid waste management per year 
𝑐𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 = 𝑎𝑛𝑛𝑢𝑎𝑙 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑤𝑎𝑠𝑡 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 

𝑐𝑚𝑜𝑖𝑠𝑡𝑢𝑟𝑒 = 𝑡𝑦𝑝𝑖𝑐𝑎𝑙 𝑚𝑜𝑖𝑠𝑡𝑢𝑟𝑒 𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝑜𝑓 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑤𝑎𝑠𝑡𝑒 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 
𝑐𝑐𝑎𝑟𝑏𝑜𝑛 = 𝑐𝑎𝑟𝑏𝑜𝑛 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑜𝑓 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑤𝑎𝑠𝑡𝑒 𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 

i = studied year 

j = component of solid waste 
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Carbon cycle of Belo Horizonte solid waste (1: reference scenario / 2: Governmental and private company Plan / 3: integration of  

technologies) 
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Analysis of PET and Polysterene 

waste products of Belo Horizonte 

MSWM: 
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Outcomes 

Conditions: 
Product in-use lifespan:  

𝐿 = 𝑇𝑟 +𝑇𝑠   
𝑇𝑟 = 𝑇𝑖𝑚𝑒 𝑜𝑓 𝑟𝑒𝑢𝑠𝑒 𝑎𝑛𝑑 𝑇𝑠 = 𝑡𝑖𝑚𝑒 𝑜𝑓 𝑠𝑡𝑜𝑟𝑎𝑔𝑒 
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Outlook 

 Model perspective: 

 Development of sustainable strategies through a model-based analysis. 
 

 Relevance of the model: 

 Carbon cycling model that can quantify carbon stocks and flows of MSWM 
systems.  

 Environmental impacts which can support policy change in developing 

countries 
 

 Important aspect of the model: 

 In-use lifespan of products (e.g. PET and PS plastics) is fundamental 

variable that affect carbon stock.  
 

 Future work: 

 Inclusion of other recyclable materials as well as expansion of recyclable 

processes. 
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